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INTRODUCTION 
In the study of the availability of a nutrient element to plants, it 
is necessary to relate plant response to one or several factors or 
characteristics in the soils that may affect the uptake of that particular 
element by the plants. In the case of potassium it has been recognized 
that the availability of exchangeable K in the soils, as well as that of the 
added fertilizer K, varies among soils and is affected by several soil 
factors. 
Plants growing in the field take up K from the surface layers of soil 
and from the subsoil. Therefore, to study the availability of exchangeable 
K in field soils, it is necessary to study the availability of exchangeable 
K in both the surface soil and the subsoil, because the availability of 
the element in both places influences the total nutrient uptake by the 
plant. 
Comparisons of laboratory indexes of exchangeable K in soils with 
measurement of nutrient availability o£ plant responses and plant uptake of 
K from soils are necessary to determine what are adequate levels of exchange­
able K in the soils. Determinations of those levels can help to indicate 
the relative availability of native exchangeable K in soils as well as of 
added fertilizer K. 
Complete recovery of K added to soils is not found in the first plant 
harvest from many soils, even at a very high intensity of cropping as in 
greenhouse experiments. A high percentage recovery of K applied to soils 
has been obtained only by successive harvests of plants being grown on 
soil samples in the greenhouse pots. In Iowa soils, this availability of 
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K added to soils has been studied in the field using different plants and 
techniques (Hanway et al., 1961, 1962). All previous studies on avail­
ability of exchangeable K in the soils had been made using air dried soil 
samples (Pratt, 1951) and different laboratory methods. 
The objectives of this work were: (1) to study the availability 
of native exchangeable K in samples of several surface soils of Iowa and 
in samples of their subsoils; (2) to study the availability of K added to 
these surface soils and subsoil samples; and (3) to develop relationships 
between these estimates of plant availability of K and indexes of K 
availability provided by laboratory extraction of exchangeable K from the 
soils using neutral N ammonium acetate as the extractant. 
Uptake of K by ryegrass plants grown on the soil samples in the 
greenhouse was determined to provide the basic estimates of plant avail­
ability of the native and added K. Dry matter yields, percentages of K 
in the plants, and the K yields of the plants were determined for six 
successive harvests of ryegrass grown on the soil samples in the green­
house. Subsamples of the soils were analyzed in the laboratory before 
and after the greenhouse cropping to provide the laboratory indexes of K 
availability. 
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LITERATURE REVIEW 
Introduction 
In dealing with the availability of a nutrient element to the plants, 
there is a need to relate crop response to one or several factors that 
might affect the uptake of that element. It has been long recognized 
that the availability of native exchangeable potassium (K) as well as 
applied K is affected by several factors. Many of those factors have been 
discussed in several reviews about the different forms of K in soils 
(Reitemeier, 1951; Wiklander, 1954; Agarwal, 1960). 
One of the more specific problems in relation to K availability is 
the one related to availability of applied K in soils. Recovery of applied 
K by plants has been incomplete from many soils. Because of the close 
relation between applied K and native exchangeable K in soil, discussions 
concerning the availability of applied K to plants must always consider 
the levels of exchangeable K in the soils and factors that change those 
leveIs. 
Plant Availability of Soil K 
Effect of drying 
Different factors have been found to affect the availability of 
exchangeable K in soils. One of the most important in relation to the 
methods and experimental techniques used to study this problem is the 
moisture content of the soil sample. In this relation Scott et al. 
(1957) reported that changes in the exchangeable K extracted with neutral 
N ammonium acetate occurred when soil samples were air dried. Data for 
three Iowa soils showed that the exchangeable K increased as the moisture 
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content of the soil decreased. This increase was greater when the mois­
ture levels in the soil samples were below about 5%. They also found 
almost no effect when moisture levels were above 10%. A previous find­
ing reported by Luebs et al. (1956) also showed that a drastic change in 
exchangeable K in Clarion and Edina silt loam soil samples took place when 
the moisture content of the soil sample was reduced to about 5%, while 
only slight variations were noticed in the range of 5 to 10% moisture. 
No changes were observed when the moisture level of the soil samples were 
above 10%. Several results concerned with the determination of exchange­
able K in undried soils are discussed by Pettijohn (1965). 
Because of the effects of drying, results of studies mads on the 
availability of exchangeable K and of applied K in soils using air dry 
soil samples have to be interpreted carefully, specially on those soils 
where these characteristics have been observed. The results discussed 
in this review generally have been selected from studies using moist soil 
samples. Exceptions have been made only for those reports showing some 
remarkable fact. 
Studies conducted in a greenhouse experiment using moist and air dried 
soil samples prior to the cropping period by Luebs et al. (1956) showed 
that the uptake of K by corn plants was more highly correlated to the 
exchangeable K values of moist than air dried soil samples. They concluded 
that the uptake of K by plants in some lowan soils is affected by the 
water content of the soil samples prior to the greenhouse experiment and 
that correlations between K uptake by the plants and exchangeable K in 
soils were best when both values came from moist rather than from air dry 
soil samples. Subsequent studies reported by Barber et al. (1961) and 
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Hanway et al. (1961) show that the highest correlations were obtained 
when soils were cropped in the field moist condition and the exchangeable 
K was determined on field moist samples. 
Exchangeable K Distribution in Iowa 
Dumenil et al. (1959) report that the availability of K in the sur­
face soils of Iowa varies widely and that although K deficiency. 
is not widespread in Iowa, it is common and often severe in certain areas. 
They reported that deficiencies are most likely to appear in north central 
and to a lesser degree in south central Iowa. It is also known that 
the availability of K varies extremely in several other areas of the state. 
In 1965, Dumenil et al., reported again that in soils of north eastern 
Iowa a lack of K was limiting corn yields more often than in other areas. 
They also stated that lowan soils do not seriously "fix" K. Data reported 
by the authors indicate that K appeared as the most limiting 
nutrient, as shown by leaf analysis of corn plants in some sites on Galva-
Priisghar-Sae ; Clarion-Nicollet-Hebster • Dingdale-Tama: Fayette ; Tama-
Muscatine; and Adair-Seymour-Edina soils. 
Profile Distribution of Exchangeable K 
In discussing the available K in soils most workers have considered 
the exchangeable K in the upper part of the soil profile, 0-6" (0-15 cm). 
Hanway et al. (1961) indicate that the exchangeable K from deeper layers 
are very important parameters in considering the uptake of K by plants 
in the field. Thus, knowledge of the exchangeable K in the soil to a 
depth of 18" (45 cm) helped estimate more accurately the K availability 
to plants growing in the field. Values of exchangeable K for undried 
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samples from several soil profiles in Iowa had been reported by Hanway 
and Scott (1957). They found that the levels of exchangeable K in the 
profiles of Fayette, Marshall and Edina soils decreased with depth, and 
that the availability of K in these subsoils appeared to be very low. 
In another study done by Hanway et al. (1960) on several profiles of 
Iowa soils. X-ray diffraction analyses showed that the predominant clay 
mineral was montomorillonite for all model profiles of Tama, Fayette, 
Edina, Marshall, and Weller soils. Chlorite, illite or mica and 
kaolinite were also present. They found no good relation between the 
clay mineral composition and the amount of exchangeable K in the profiles. 
They also found again that exchangeable K in moist subsoil samples was 
always lower than in the corresponding surface soil samples. 
Determination of Plant Availability of K 
and its Relation to Chemical Test Results 
Many workers have investigated and discussed the relationships 
between chemical tests for exchangeable K and biological tests of plant 
response to K expressed as dry matter yield, % of K in the plant, or 
uptake of K by the plants. Pratt (1951), Nelson (1959), and Richards 
and McLean (1963) report these kinds of relationships, but these studies 
generally had been done using air-dried samples. 
Bray (1944) stated that one of the main objectives of the simple 
chemical test is to help the agronomist to calculate the fertilizer re­
quirements and the yield increases to be expected from fertilizer appli­
cations and, in turn, the expected crop yield. This statement implies 
knowledge of the level of exchangeable K in the soil and calibration of 
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the exchangeable K test against plant response to added K. It also implies 
a relationship between uptake of K by the plant and the concentration of 
available K in the root medium. Thus, in a study of the potassic nutri­
tion of ryegrass reported by Blanchet et al. (1961) it was found that 
uptake of K by plants was at least a function of the quantities of ex­
changeable K in a synthetic soil medium. 
Hanway et al. (1961) found that the exchangeable K values from field 
moist soil samples were highly correlated with estimates of K availability 
to alfalfa plants from 51 field experiments in the North Central Region 
of the United States. Trying to express the relation in a mathematical 
form Hanway et al. (1962) reported that the relation between the exchange­
able K in field moist soil samples from 25 plots with no fertiliser added 
and the uptake of K by the corn plants at silking time could be expressed 
by the second degree polynomial equation 
K = 15.0 + 0.400 K - 0.000409 K ^ 
up ex ex 
2 
with a coefficient of determination of R = 0.66. 
Tabatabai and Hanway (1968) reported also a high linear correlation 
2 ** (r = 0.912 ) obtained between % K in ryegrass plants at the first har­
vest in the greenhouse and the initial exchangeable K in aggregates of 
2 ** 
moist soil samples. They also reported a high correlation (r = 0.875 ) 
between K uptake by the plants in the first two harvests and the initial 
levels of exchangeable K in the undried soil aggregates. 
The relationships already mentioned were obtained using values of 
exchangeable K from undried soil samples and using neutral N ammonium 
acetate solution as the extracting solution. References concerning this 
8 
extraction solution in comparison with other methods have been made by 
several workers (Conyers and McLean, 1969; and Farina, 1970) and a special 
discussion about the properties of the ion and its relation to 
exchangeable K has been made by Bolt et al. (1963). 
Reduction of Exchangeable K Due to Cropping 
Reports from Pratt (1951) and Richard and McLean (1963) show that 
the exchangeable K levels of soils can be decreased under conditions of 
intensive cropping. In both works air dried soil samples were used for 
the greenhouse experiment and successive crops were obtained. The same 
results were obtained by Nelson (1959) but here it appears that the 
authors used undried soil samples before the cropping period and deter­
mined exchangeable K in the laboratory using air dried samples. 
Under conditions of intensive croppings with modified Neubauer 
technique, and using soil samples with a moisture content of about 7%, 
Stanton and Orchard (1963) found that a reduction in exchangeable K 
www IMKJL tt. -Wa M  ^ jr C* ^ » w 
greatest reduction occurred during the first crop period of 7 successive 
harvests. The initial content of K in the soils used in this study ranged 
from 0.24 to 0.87 meq of K per 100 g. They also pointed out that exchange­
able K was reduced to a minimum level during the successive crops and 
this level was different for each soil. 
Hanway and Ozuz (1966) reported that the decrease of exchangeable K 
in several soil samp les from Xcwa, due to an intensxve cropping wxth 
ryegrass plants, was proportional to the amount of exchangeable K in the 
samples before cropping. Their data showed that the level of exchangeable 
9 
K in all soil samples after the cropping period under greenhouse condi­
tions was between 20 and 25 ppm of K. 
Data reported by Tabatabai and Hanway (1968) shows that the exchange­
able K for several soils from Iowa, which were cropped by several 
successive harvests of ryegrass, was reduced to a low level. The decrease 
in exchangeable K was greatest before the third harvest and in those 
soil samples which had the highest levels of initial exchangeable K. 
The decrease continued at a reduced rate until the sixth harvest, except 
for one soil. The changes in exchangeable K were relatively small in all 
soils and subsoils which had low initial levels of exchangeable K, 
Tabatabai and Hanway (1969) reported also that after a period of successive 
harvests the soils were at a minimal, constant level of exchangeable K 
This "minimal level" of exchangeable K was in fact different for each of 
the seven soil and subsoils studied. Tabatabai and Hanway (1968) reported 
that after the second greenhouse harvest the accumulation of K in the 
ryegrass plants became a linear function of time of cropping- That these 
rates of K accumulation in the plants were different for the different 
soils can be seen from the data reported but no mathematical expression 
of the relationships was developed. 
Availability of the Added K 
The availability of the added K in soils may differ from 
soil to soil according to plant characteristics. Several studies of the 
availability of added K in several soils of Iowa have been made, using 
different plants and techniques (Hanway et al., 1961, 1962; Barber et al., 
1961). 
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Attoe, 0. J. (1948) found that after seven successive crops of oats, 
harvested during a period of 2 years in a greenhouse experiment, the 
recovery of the applied K varied from 76% to 98% in 2 silt loam soils 
from Wisconsin. Those soils had a previous cropping history of about 50 
years in a rotation of corn-small grain and hay. He found that although 
up to 56% of the K applied in the 50-150 pounds of K per acre rates was 
fixed in nonexchangeable form, as determined by an ammonium-magnesium 
acetate extraction, the recovery for these rates of K in 7 harvests of 
oats ranged from 92 to 98% of that applied. Another study reported by 
Sutton and Seay (1958) using moist soil samples for the greenhouse experi­
ment, showed that for six soils from Kentucky, the application of 100 and 
200 pounds per acre gave a highly significant increase in the amount of K 
removed by the first crop of clover plants and showed the uptake of applied 
K to be greater during the first crop of a set of successive harvests. 
DeVries and deWitt (1959) found that in the K fertilization of a 
pasture in a field experiment the recovery of the K fertilizer was to a 
large extent dependent on growth, being greater during the first crop than 
in succeeding crops. It seems that the uptake of K in the crops following 
the first one was in excess of that needed for normal growth. It was 
noticed that on the soils used for this experiment, the recovery of the 
applied K decreased with increasing applications in the successive crops, 
Beckett (1970), discussing the residual effect of K fertilizers, points 
out that a response to residual K is shown when in the second or later year 
after K application on an annual crop, crops on the treated plot give a 
higher yield and/or take up more K than do crops on the corresponding un­
treated control plot. He also states that to consider this residual effect, 
the treated plot should have received no further additions of K. Beckett 
points out that the residual effect may be due to any of the following 
three reasons: 
1. The original application of the soluble nutrient was in excess 
of the requirement of the first crop and the surplus was carried 
over in available form. 
2. Part of the fertilizer may not be completely soluble during the 
first season or crop but it dissolves slowly during the following 
years or crops. 
3. The soluble nutrient may be partially reverted to an insoluble 
form or organic combination, from which it is released later at 
a greater rate than that released by natural weathering or 
mineralization of the inorganic or organic forms of the element 
in the soil of the control plot. 
Dumenil et al. (1959) states that for the corn area of Iowa "the 
carryover of broadcast K fertilizer to the next year's corn crop has been 
relatively large on soils deficient in K," The authors add "the yield 
responses to the above effect is close to the response in the year of 
application even at rates as low as 30-40 pounds of K^O per acre." In 
19515 Barber et al., published the results of a series of greenhouse 
experiments with millet plants using field moist soil samples from the 
north central region. The recovery of added K in one harvest of millet 
varied from 16 to 80% for different soils. They suggested that much of 
this variation was due more to soil properties than to the original levels 
of available K in the soils. For Iowa soil samples the recovery of 
applied K ranged from 26 to 52%. They also reported a greater response 
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to the potassium applied on field moist samples 18-24" depth than in the 
0-6" sample depth. 
Hanway et al. (1961) also reported that the recovery of the applied 
K to a field alfalfa experiment in Iowa was relatively high, showing a 
linear relation between the amount of K added and the uptake of K by 
alfalfa plants, up to the level of 80 pounds of K^O per acre (89.6 Kg 
K/Ha), A decrease in the percentage of recovery was observed in this 
experiment when the level of the applied K was higher than 80 pounds of 
KgO per acre. Tlie data showed that in some Iowa soils, the recovery of 
K in the first cutting of alfalfa and up to the level of 80#/acre ranged 
from the 3 to 60%, and the total recovery including a second cutting 
gave a maximum range of 65% recovery of the added K. Results obtained in 
these field experiments as compared to those obtained by Barber et al. 
(1961) using millet plants in a greenhouse experiment were discussed by 
Hanway et al. (1961) and the partial differences obtained in the study of 
the availability of K were explained as due to the uptake of K by the 
alfalfa plants from the subsoil in the field experiment as well as other 
factors such as moisture, temperature, aeration and intensity of K 
removal by different plants. 
Kanway et al. (1962) reported also data from field experiments with 
corn in the North Central Region of the U.S.A. showing that the recovery 
of the applied K in the field by corn plants ranged from 12-56% for some 
Iowa soils. 
It has been postulated that applications of K fertilizer to the soil, 
in excess of that which is held in exchangeable form, may accumulate in 
nonexchangeable forms and serve as a reserve for future uptake by plants 
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(Hoover et al., 1948). A good review about this phenomenon is given by 
Agarwal (1960) and by Beckett (1970). In relation with the availability 
of K added to soil a laboratory study about fixation of K in several Iowa 
soils against extraction with ammonium acetate was done by Stanford (1947). 
He found that under moist soil conditions fixation occurred in both 
calcareous and acid soils, when large amounts of K were applied. He 
concluded that the concentration of added K was a more important factor 
influencing the degree of fixation than was the soilrwater ratio. His 
data showed that for a Webster soil, fixation of K was no greater after 
eight days than after 8 hours, 
McLean and Simon (1958) showed that in incubated moist soil samples 
of several Ohio soils with different treatments of applied K, there was 
only partial recovery of the added K in extractions with 1 N ammonium 
acetate. They stated that the amount of applied K that was fixed varied 
among soil samples and increased with the rate of K applied. They 
suggested that a maximum fixation capacity for soils kept moist can be 
reached, as indicated by the fact that the percentage fixation of the 
total applied K decreased with increased amounts of K applied. 
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EXPERIMENTAL METHODS 
Soil Sampling 
Soil samples from several sites in Iowa were collected in August and 
September 1969. The locations of these sites were selected to be repre­
sentative of different soil series and locations in Iowa, and to include 
specifically field sites of 1st year corn where not more than 50 pounds 
of potassium per acre (56 kg/ha) had been applied during the previous 
year. 
Nine of the sites selected are from those used by L. C. Dumenil in 
the Corn Yield Study, project no. 1377, four are from three different 
experimental stations of Iowa State University, and the two remaining 
were selected to represent a WeHer and a Clarinda soil. Ten of the sites 
were in corn, three in pasture and two in soybeans. Figure 1 shows the 
location of each site, and Table 1 shows some of the characteristics of 
each site. Soil type verification was made by Soil Survey personnel of 
foîT S05Î6 of SOilS loC3.t'5C? CloS6 tO th6 plotlS Of CoîTîl 
Yield Study, project 1377. General information about these soils is given 
by Oschwald, W. R., et al. (1965), Fenton, T. E., et al. (1967), U.S.D.A. 
(1954), and U.S.D.A. (1958). 
Samples used in this study were taken from the 0-15 cm and 30-45 
cm depths on each site. Approximately 80 Kg of soil were collected for 
each depth. Soil samples were collected at the field moisture condi­
tions at sampling time, and were stored in double polyethylene bags to 
prevent loss of moisture from the soil samples during the storage. 
Figure 1. Msip of Iowa with point Locations showing sampling sites 
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Table 1. Location, date and reference about the soil samples 
Soil name County and location Date of 
sampling 
Reference 
Fayette 
Tama 
Marshall 
We lier 
Muscatine 
SE-21-T-77N,R-2W 
Muscatine 
NW-29-T-76N,R-3W 
Crawford 
SE-32-T-83N,R-39W 
Jefferson 
SI.I_9Q_T_71M R_Qt«T 
8-25-69 
8-22-69 
8-25-69 
Site 23 
8-25-69 Site 34 
Site 7 
Clarinda Van Buren 
Nl'J-5-T-68N,R-10W 
Edina Davis 
NE-9-T-68N,R-13W 
Seymour Wayne 
NW-16-T-69N,R-23W 
Monona Woodbury 
ME=i5-T-88N,R°2f w 
Galva Lyon 
NE-28-T-98N,R-43W 
Clarion Hamilton 
SW-25-T-88N,R-23W 
Ida Crawford 
SE-32-T-83N,R=39W 
8-26-69 
8-13-69 Check plot 
8-26-69 Site t 
8-22-69 
8-23-69 
8-6-69 
Site 33' 
Site 49'^ 
Site 38" 
8-22-69 Site 39 
Site numbers from the Corn Yield Study, project no. 1377. 
"check plot #512-A of the Rock superphosphate experiment. Southern 
Iowa Experimental Farm, Bioomfieid. 
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Table 1. (Continued) 
Soil name County and location Date of 
sampling 
Reference 
Ostrander 
Webster-13 
Canisteo 
Webster-14 
Linn 
SE-16-T-86N,R-5W 
Hancock 
NE-28-T-94N,R-25W 
Boone 
Boone 
8-8-69 
9-23-69 
9-26-69 
8-14-69 
Site 11 
Check plot 
Check plot 
Check plot^ 
Check plot of the K=K rate: 
Experimental Farm, Kanawha. 
experiment, Northern lovTa 
Check plot #102, Experimental site #S-5-corn expt.. Agronomy 
Farm, Ames. 
^Check plot #203, Experimental site #S-6-soybean expt.. Agronomy 
Farm, Ames. 
The bulk samples were thoroughly mixed and screened through a 1/4 
inch (6.35 mm) screen. Subsamples were taken from each bulk sample 
for laboratory analysis. The water content on each sample was calcu­
lated based on the loss in weight of subsamp les dried at llO^C. Values 
of water percentages for eacîi soil are presented in Table 2. Twenty 
l-Kg (oven dry basis) subsamples of each soil sample vrare kept in double 
olastic baes. 
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Table 2. Field crops, sampling depth, % of moisture of the samples 
and amount of moist sample used in the greenhouse experiment 
Soil name 
Crop at 
sampling 
time 
Samp le 
depth 
(cm) 
"L moisture before 
greenhouse experi­
ment 
Fayette Soybean 0-15 
(previous crop, 30-45 
corn) 
14.38 
15.35 
Tama Corn 0-15 
30-45 
24.63 
23.46 
Ma-rsha 1 1 Corn 0-15 
30-45 
19,13 
19.53 
Welier Pasture 0-15 
30-45 
21,17 
22.01 
Clarinda Pasture 0-15 
30-45 
22.83 
18.84 
Edina Corn 0-15 
30-45 
21.88  
Seymour 0-15 
30-45 
25.86 
24.09 
Monona Corn 0-15 
30-45 
17.42 
15.28 
Galva Corn 0-15 
30-45 
22.60 
17.35 
Clarion Corn 0-15 
30-45 
18.68 
19.78 
Ida Pasture 0-15 
30-45 
11.34 
Ostrander 
30-45 22.26 
Webster-13 Corn 0-15 
30-45 
26.06 
23.79 
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Table 2. (Continued) 
Crop at Sample % moisture before 
sampling depth greenhouse experi-
Soil name time (cm) ment 
Canisteo Corn 0-15 25.23 
30-45 17.09 
Webster-14 Soybean 0-15 19.00 
30-45 18.14 
Laboratory Analyses 
Soils 
The undried subsamples already separated from the bulk soil samples 
were mixed and screened through a 2.00 mm screen. 
Soil p" in a 1:2 soilîwatcr suspension was determined in the Iowa 
State University Soil Testing Laboratory. 
Total carbon in the soil samples was determined with a Leco automatic 
70-gecond carbon analyzer according to the procedure described by Tabatabai 
and Bremner (1970). 
Exchangeable K in the undried soil samples was determined using 
neutral N ammonium acetate (Prattj 1965) a? the extracting solution with 
a ratio of soilrextracting solution of 10 gm of soil (oven dry basis):50 ml 
of solution. After a shaking period of 30 minutes and centrifugation for 
10 minutes the samples were filtered and the filtrate collected in 100 ml 
voluiijeiiirie flasks and made up to volume with the extractor solution. A 
25 ml aliquot was mixed with 25 ml of Li solution and K was determined 
using a IL Model 143 Flame Photometer. Lithium as the internal standard 
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in the final dilution was at a concentration of 104 ppm. Sodium deter­
mination as exchangeable sodium (Na) was determined in the same extract 
used for the exchangeable K and with the same flame photometer. 
Cation-exchange capacity values were determined using normal sodium 
acetate, pH = 8.1, according to the standard method described by Chapman 
(1965). Sodium determination for the cation exchange capacity was done 
using the IL Model 143 Flame Photometer. 
Exchangeable calcium, magnesium and potassium were determined using 
the leachate obtained with the neutral sodium acetate in the cation ex­
change capacity determination. Calcium and magnesium were determined by 
flame atomic absorption spectroscopy using a Perkin-Elmer, Model 303, 
atomic absorption unit. Analyses of Ca and Mg in the extracts were done 
by using a lanthanum solution and a dilution ratio of 1:1 according to the 
procedure in the "Analytical Methods for Atomic Absorption Spectrophoto­
metry" manual by Perkin-Elmer Corp. The concentration of lanthanum in 
this final dilution was 1%. Potassium in the neutral sodium acetate 
leachate was determined using the IL Model 143 Flame Photometer. Lithium 
was used as the internal standard by mixing a 25 ml aliquot with 25 ml of 
Li solution. 
Mechanical analyses were done using the pipette method described by 
Kilmer and Alexander (1949). Size fractions of 2-50 and 2 microns were 
collected and determined by using the appropriate settling time according 
to the temperature in the control room. Sand fractions were collected by 
using a 50 micro sieve. 
Recovery by neutral normal ammonia acetate extraction of K added to 
the soils was studied in the laboratory using 100 gm (oven dry basis) of 
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undried soil samples and using a modified simple wet incubation technique 
(Suarez, 1968). Moist soil samples from the 15 soils and from the two 
depths were placed in 6 oz (177 ml) narrow mouth polyethylene bottles. 
Treatment applications were 0, 100 and 200 ppm of K using a solution of 
K^SO^ as the source of K. A 20 ml aliquot of a solution of 0, 500 or 
1000 ppm of K was added to each sample, according to the respective treat­
ment already given. In order to get a good distribution of K solution, a 
20 ïïil aliquot of dexonxzed water was pxpetted on to each scxl sample in the 
bottle, before the addition of the aliquot of K-solution. Following the 
application of the K-solution the soil sample was stirred for 5 minutes 
using a thin spatule. 
Bottles were covered with their plastic caps to avoid loss of moisture 
and incubated for 2 weeks. Room temperature ranged from 21-26°C. 
At the end of this first wet incubation period, exchangeable K was 
extracted with a neutral N ammonia acetate solution following the procedure 
already described for the determination of exchangeable K in soil samples. 
The percentage of moisture for each sample was also determined before the 
analysis of exchangeable K. Moisture contents in the incubated wet soil 
samples ranged from 41.2 to 61.4 percent of water. 
The wet incubation was continued for another 3 weeks under the same 
room conditions. Then, exchangeable K in the 0-15 cm samples with the 
treatments of 0 and 200 ppm K was extracted with 0.5, 1.0, 2.5, and 5.0 
normal solutions of ammonium acetate using a soil .'extracting solution ratio 
of 5 gm:50 ml. The procedure used was the same as that previously de­
scribed for analyses following the first incubation. 
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Plants 
Harvested plant material was oven dried at 65°C for 48 hours. After 
weighing, each sample was ground in a Wiley mill using a 20 mesh screen. 
A 0.50 gram sample of ground material was digested in concentrated 
on a hot plate using Cu as a catalyst. Once the digestion was completed, 
the clear solution was diluted to 100 ml with NH^-free distilled water. 
Potassium and sodium in the digested solution were determined by taking an 
aliquot of the solution, preparing a 1:20 ratio of digested solution to a 
solution of 104.1 ppm of Li, and determining K and Na by using an XL Model 
143 Flame Photometer. Standard K and Na solutions were prepared using the 
same steps starting with the wet digestion method. 
Greenhouse Studies 
A non-replicated factorial experiment was conducted to study the 
availability to ryegrass plants of native and applied K in the undried 
samples of the 15 surface soxl (0^15 cm depth) and the 15 subsoil (30—45 
cm depth) samples. Potassium, as a solution of K^SO^, was applied at two 
times (110 and 14 days before transferring the ryegrass plants onto the 
soil samples) and at five rates of K application (0, 50, 100, 150, and 200 
ppm on a dry soil basis). Solutions of K^SO^ were prepared in deionized 
water so the addition of 20 ml of solution added the appropriate amount of 
K to each soil sample. After addition of the K solution each soil sample 
was thoroughly asixed and stored in a plastic bag until potted. After 
transferring the ryegrass to the potted soils the 300 greenhouse pots were 
arranged on three tables in the greenhouse in a completely randomized 
design. 
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A second experiment was conducted in the greenhouse simultaneously 
with the first experiment to study the availability to ryegrass plants of 
K which had been applied in field experiments using surface (0-15 cm) soil 
samples from the following field plots: 
1. Canisteo soil - check plot no. 102, experimental site S-5, corn 
expt=J Agronomy Farm, Ames, Boone Co. (Same as in expt. 1). 
2. Canisteo soil - PK plot no. 101, experimental site S-5, corn expt.. 
Agronomy Farm, Ames, Boone Co, 
3. Webster 14 - check plot no. 203, experimental site S-6, soybean 
expt., Agronomy Farm. Ames, Boone Co. (Same as in 1st expt.) 
4. Webster 14 - PK plot no. 204, experimental site S-6, soybean 
expt.. Agronomy Farm, Ames, Boone Co. 
5. Webster 13 - check plot, N-K rate experiment for corn. Northern 
Iowa Expt. Farm, Kanawha, Hancock Co. (Same as in 1st expt.) 
Ô. Webster 13 - 40 lb K/A, plot no. 18, N-K rate, Northern Iowa Expt. 
Farm, Kanawha, Hancock Co. 
7. Webster 13 - 80 lb K/A, plot no. 22, N-K rate. Northern Iowa Expt. 
Farm, Kanawha, Hancock Co. 
8. Webster 13 - 160 lb K/A, plot no. 4, N-K rate. Northern Iowa Expt. 
Farm, Kanawha, Hancock Co. 
9. Webster 13 - 320 lb K/A, plot no. 19, N-K rate. Northern Iowa 
Expt. Farm, Kanawha, Hancock Co. 
Field record for some of the above plots are as follows: 
Plot no. 101, with a corn, fallow, soybean, corn rotation for the 
years 1966, 1967, 1968 and 1969, respectively. Fertilizer treatments 
received had been of 112 and 448 Kg/ha of P and K respectively in Nov., 
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1965 and of 93 and 370 Kg/Ha of P and K respectively in October, 1968. 
All treatments had been plowed under. 
Plot no. 204. It had alfalfa in 1968 and soybeans in 1969. The 
fertilizer treatments in April, 1969 were of 202 and 784 Kg/Ha of P and 
K, respectively, disced in. 
Plots no. 18, 22, 4, 19 had been on continuous corn since 1967, 1968 
and 1969. The fertilizer treatments received had been of 45, 90, 179 and 
358 Kg/Ha of K per year and a basic treatment of 90 Kg/Ha of F and 11 Kg/ 
Ha of Zn. 
No addition K was applied to the soil samples in this second green-
house experiment. Pots were arranged in a randomized block design with 
three replications. 
Both experiments were conducted in the greenhouse at the same time 
and using the same methods. The times of treatments and of harvests are 
shown in Table 3. 
The greenhouse procedures were based on the techniques described and 
discussed by Hanway and Ozuz (1966). Annual ryegrass (loliura multiflorum) 
plants were used as the test crop. Rings of 3.5 cm depth by 15.0 cm of 
diameter made from cardboard, were treated with wax (a mix of paraffin: 
beeswax of 2:1). Once the wax was dry the ring was placed on a paraffined 
paper plate, and filled with 500 g of silica sand. A good distribution of 
the sand was obtained by wetting it with 25 ml of deionized water and by 
using a wooden spreader. The sand layer was seeded with 1.0 gram of rye­
grass seed and the seeds covered with 200 grams of sand. Sufficient water 
was applied on the bottom of each plate to wet all the sand contained in­
side the ring and provide adequate moisture for seed germination. The 
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2-14-70 
Table 3. Dates of treatment and harvesting for greenhouse experiments . 
Date Greenhouse work 
11-11-69 First K applications to soil sample - Expt. No. 1 
1-24-70 Ryegrass seeded in sand rings 
Second K application of soil samples - Expt. No. 1 
2-28-70 Transferring of clipped sand cultures to pots 
3-4-70 Minus K nutrient solution application 
3-10-70 Minus K nutrient solution application 
3-28-70 1st harvest 
4-4-70 Minus K nutrient solution application 
4-11-70 Minus K nutrient solution application 
4-25-70 2nd harvest 
4-27-70 Minus K nutrient solution application 
5-5-70 Minus K nutrient solution application 
5-23-70 3rd harvest 
5-26-70 Minus K nutrient solution application 
6-1-70 Minus K nutrient solution application 
6-20-70 4th harvest 
6-23-70 Minus K nutrient solution application 
7-18-70 5th harvest 
7-21-70 Minus K nutrient solution application 
8-14-70 6th harvest 
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ryegrass plants were completely emerged three days after seeding. Deionized 
water was added twice a day in amounts of 30 ml each time during the first 
seven days and 50 ml each time during the rest of the growing period in 
the sand culture. 
The nutrient solution for the sand culture was prepared according to 
Rcagland and Arnon (1950). A liter of the minus-K solution was prepared 
by mixing 6 ml of M GaCNO^ )^ *41120, 2 ml of M MgS0^ '7H20, 8 ml of 0.05 M 
Ca(H2F0^ )2'H20, 1 ml of 0.5 percent Fe-citrate and 1 ml of a micronutrient 
solution which had a composition of: 
g/liter 
H^ BO^  2.86 
J J 
MnCl2'4H20 1.81 
ZnS0^ .7H2O 0.22 
CuS0^ -5H20 0.08 
H2MoO^ .H20 0.02 
Fifty ml nf the above nutrient solution were added 20 times to 
each sand culture during the 32-day growing period prior to transferring 
to the potted soils. The amounts of N-P nutrients provided to each sand 
culture were 168 mg and 24.77 mg, respectively. 
Potassium deficiency symptoms on the ryegrass plants were observed 
after the 1st week. To obtain a good growth of plants, 0.6 ml of a 1 M 
KNOj solution was added per culture, which is equivalent to 23.46 mg of K/ 
culture. Analyses of plant samples taken at the time of transferring the 
plants to the potted soils showed an average of dry matter, % K and uptake 
of K for the upper plant material in 10 sand cultures to be 3.39 grams, 
0.65% and 21.77 mg of K per sand culture, respectively. The values of 
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0.65% of K in the top part of the plant material reflect the most K-defi-
cient stage reached by the plants. Figure 2 shows the stage of the rye­
grass grown in the sand culture. 
Ryegrass plants in the sand culture were clipped as shown in Figure 2 
and transferred to no. 10 tin cans which contained 1 Kg (oven-dry basis) 
of moist soil sample. Soil sample units had been placed in the cans 1 week 
before. Potting technique used was that described by Hanway and Ozuz (1966) 
and also used by Widdowson (1970), as follows: the cans were lined with 
double polyethylene bags. Two Kg of dry, clean silica sand was placed in 
each can and at the same time a small tube, of about 28-31 cm in length 
and cut from a 1.27 cm diameter plastic garden hose, was placed in the 
center of the can and to a depth of 1.27 cm from the bottom. Three hundred 
ml of deionized water was added, the surface of the sand layer was leveled 
and the sand compacted. Finally the soil sample was placed over the 
leveled sand layer spreading the soil uniformly around the hose and com­
pacting it lightly. Figure 3 gives a cross-section view of a pot used 
in this greenhouse study. 
The ryegrass sand cultures were clipped before being transferred to 
the pots. A hole of 1.27 cm diameter was made with a no. 13 cork borer in 
the center of the sand culture ring. This hole permitted access to the top 
portion of the hose tube. The culture was transferred to a heavy cardboard 
disk, which had a 2 cm slot from the rim to the center. Once the clipped 
sand culture was placed over the tin can in a position such that the top 
part of the hose was in contact with the central hole of the sand culture, 
the heavy cardboard disk was withdrawn. The sand culture was pressed down 
to obtain a good contact between the roots and the upper part of the soil 
Figure 2. Ryegrass grown in the sand culture using a minus-K nutrient 
solution during a 35 day period 
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Figure 3. Cross-section view of a pot used in the greenhouse study 
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layer. The upper surface of the clipped sand culture layer was 2 cm below 
the rim of the can. 
Deionized water was added to the pots daily. A daily checking of the 
weights of the cans indicated the amount of water to be applied to each 
can to adjust them to the average initial weights. Average initial weights 
were calculated when the sand moisture was of 15% and soil samples were at 
field capacity. 
Harvesting was done by clipping the grass at a height of 2 cm from 
the upper surface of the sand culture. The rim of the can was in this case 
a guide to do the clipping uniformly. A minus-K nutrient solution prepared 
according to Hoagland and Arnon (1950) was applied before each harvest. 
The minus-K solution was prepared by diluting to 1 liter 60 ml of M 
Ca(N0^ )2-41120, 40 mi of 0.05 M Ca(H^ PO^ ).H 0, 20 ml of M MgS0^ .7H^ 0, 10 ml 
of 0.5 percent of iron citrate and 10 ml of the micronutrient solution, 
already described in this discussion. The amounts of nutrients in a 50 ml 
aliquot of the selution given in each anpTtcafinn were: 84 mg of N. 6.194 
mg of P, 124.24 mg of Ca, 24.31 mg of Mg, 32.06 mg of S. 
Application of the nutrient solution was done, by pipetting the ali­
quot through the plastic tube placed in the center of the pot. This 
procedure will result in storage of the aliquot in the 2 Kg sand layer 
placed on the bottom of the can. 
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RESULTS AND DISCUSSION 
Soil Characteristics 
Some chemical and physical properties of the soil samples used in 
this study are reported in Table 4. The pH data for the 0 to 15 cm depth 
soil samples range from 5.7, a Marshall soil, to 8.3, Ida soil, and for 
the 30-45 cm depth samples from 4.9, a Tama subsoil, to a 8.5, the Ida 
subsoil. 
Total carbon in the surface soils ranged from 1.07% in the Fayette 
soil to 4.13% in the Canisteo soil, and from 0.24% to 1.64% in the Wei1er 
and Galva subsoils, respectively. The cation exchange capacity, CEC, 
values ranged from 10.1 for the Fayette soil to 34.4 meq/100 g of soil 
for the Webster-13 surface soil, and from 13.0 to 28.2 meq/100 g of soil 
for the Canisteo and Webster-13 subsoils, respectively.- Soils presented 
differences in the values of Ca, Mg, K and Na calculated as exchangeable 
bases. Calcium was higher for webster-14, Canisteo, Ida and Clarinda 
soils. Canisteo and Ida are considered calcareous soils. 
The exchangeable K values ranged from <0.01 to 0.7 meq/100 g of soil. 
The levels of exchangeable K were always higher in surface soil samples 
than in the respective subsoil samples. The exchangeable K contents of 
the surface soils varied between 0.10 and 0.31 meq/100 g of soil except 
for the Canisteo and webster^ iB soils with very low levels o£ 0.03 and 
0.07, respectively, and the Weller and Galva soils with higher levais of 
0.70 and 0.57, respectively. In the subsoil samples exchangeable K values 
varied between <0.01 and 0.15 meq/100 g of soil. There was no consistent 
trend in exchangeable K levels in this group of soil samples associated 
Table 4. Chemical and physical propertiss of the soil samples used in this study. 
Soil pH 
1:2 
Total 
% 
CEC^  
meq/ 
lOOg 
Exchangeable bases Initial ex­
changeable K 
Mechanical analysis 
C3.D Mgb Kb NaK 7c Sand 
>50u 
7o Clay 
<2n 
- Surface soil (0-15 cm) "• 
Ostrander 6.8 2.92 17.7 13.7 4.6 0.10 0.05 0.10 35.5 24.2 
Clarinda 7.8 2.38 20.7 2 2 . 1  4.5 0.12 0.04 0.10 10.6 23.7 
Clarion 5.9 2.20 15.0 11.5 3.0 0.10 0.03 0,09 43.8 21.8 
Fayette 6.1 1.07 10.1 9.0 1.2 0.10 0.03 0.08 3.7 17.0 
Edina 6.0 1.54 1,6.5 14.2 2.9 0.10 0.09 0.11 0.9 23.8 
Webster-14 5.9 2.86 20.7 17.0 4,7 0.15 0.07 0.15 34.3 27.1 
Tama 5.3 1.67 16.2 12.8 2.3 0.20 0.03 0.20 2.1 22.9 
Seymour 6.8 1.93 20.0 15.8 4.7 0.30 0.04 0.25 2.2 29.2 
Marshall 5.7 1.58 18.0 12.5 5.2 0.31 0.03 0.27 1.4 31.1 
Using a Leco automatic 70-second carbon analyzer. 
'Norma 1 NaOAc method. 
'Neutral-N NH,OAc extraction. 4 
Tab le 4. (C ont. inue d ) 
Soil pH Total (f CEC 
1:2 % nieq/ 
lOOg 
We lier 6.3 1.22 11.5 
Canisteo 8.2 4.13 23.6 
Webster-13 7.4 3.38 34.4 
Ida 8.3 1.49 14.7 
Monona 6,1 1.40 20.0 
Galva IJ 2.49 22.2 
Ostrander 6.8 1.32 17.6 
Clarinda 6.0 1.19 18.6 
Clarion 6.2 0.86 14.6 
Fayette 6.3 0.26 13.6 
Edina 6.0 0.57 16.4 
Webster-14 6 .4 1.59 18.7 
Tama 4.9 0.96 17.6 
Seymour 5.9 0.58 25.7 
Exchangeable bases Initial ex- Mechanical analysis 
Ca^  Mgo Kb NaC. changeable % Sand % Clay 
--- — —- — -- meq/lOOg >50n <2|j. 
3.0 2.0 0.70 0.02 0.52 1.6 18.0 
31.5 4.0 0.03 0.06 0.04 50.9 11.8 
33.2 9.9 0.07 0.06 0.09 14.4 37.7 
24.0 3.3 0.17 0.03 0.12 1.7 14.7 
16.5 6.3 0.17 0.05 0.17 2.4 30.6 
24.2 5.5 0.57 0.06 0.48 6.6 22.3 
- Subsoil (30-45 cm) -
15.2 3.6 0.04 0.05 0.03 28.6 27.5 
11.2 6.3 0.03 0.12 0.03 13.4 30.4 
10.5 3.6 <0.01 0.04 0.03 35.9 24.0 
11.0 3.2 <0.01 0.07 0.04 3.0 25.4 
13.2 5.1 0.02 0.20 0.03 1.9 28.1 
16.2 4.7 0.02 0.04 0.04 39.9 27.0 
11.5 4.3 0.07 0.05 0.07 1.6 27.6 
19.2 10.6 0.02 0.50 0.04 1.6 21.5 
Table 4. (Continued) 
. Exchangeable bases Initial ex- Mechanical analysis 
Soil pH Total GEG Cab Mgb Kb Na'- changeable % Sand % Clay 
1:2 % meq/ meq/lOOg >50m- <2(1 
lOOg 
Marshall 6.2 0.78 18.7 14.2 6.9 0.08 0.06 0.06 1.4 27.4 
Weller 5.1 0.24 19.4 7.7 6.8 0.13 0.15 0.12 1.2 34.0 
Canisteo 8.3 0.86 13.0 17.5 3.5 <0.01 0.04 0.02 57.2 19.3 
Webster-13 7.1 1.48 28.2 30.2 11.0 0.01 0.06 0.03 8.5 32.4 
Ida 8.5 1.18 12.7 20.5 4.6 0.07 0.03 0.05 1.1 16.0 
Monona 6,6 0.68 18.5 15.7 7.1 0.07 0.06 0.04 2.2 21.2 
Galva 6.7 1.64 21.2 17.0 6.6 0.15 0.08 0.13 3.0 26.3 
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with location of the sampling sites within the state. 
Values for exchangeable sodium, obtained using the neutral N ammonium 
acetate solution, were generally, but not always, higher in the subsoils 
than in the surface soils. The highest Na values were found in Seymour 
subsoil with 0.50 meq of Na/100 g of soil, followed by Edina, Weller and 
Glarinda subsoil samples with values of 0.20, 0.15 and 0.12 meq of Na/ 
100 g of soil, respectively. All of these subsoil samples with >0.10 meq 
of Na/lOO g of soil are from southern Iowa * Exchangeable Na was less than 
0.10 meq/lOO g of soil in all of the other soil samples. 
The results of the mechanical analyses indicate that except for some 
samples from central Iowa which fall in the loam textural classification 
the soil samples studied had a silt loam to silty clay loam texture. The 
clay content varied from 11.8 to 37.7 percent in the surface soil samples 
and from 16.0 to 34.0 percent in the subsoil samples. The highest percen­
tages of sand were found in samples from the north-central and northeast 
areas of the state. 
Laboratory study 
The amounts of exchangeable K extracted from these soil samples by 
neutral N NH^ OAc (5 meq NH^ /g of soil) and the increases in exchangeable K 
resulting from K additions followed by 2 weeks moist incubation are shown 
in Table 5. For all soil sanvples the increase in exchangeable K resulting 
from additions of 200 ppm K was essentially twice that resulting from 
additions of 100 ppm K. The increase in exchangeable K resulting from the 
K additions was equivalent to 75 t 6% of the added K for the 10 surface 
(0-15 cm) samples shown in the first group in Table 5. This increase 
Table 5. Increases in exchangeable K in undried soil samples s.fter the application of K solution 
and two weeks of wet incubation^ . 
Soil name 
< 
Exch-K 
of 
sample 
Soil sample depths 
0-15 cm -> 
Increase in exch-K due 
to addition of 
100 ppm 200 ppm K 
< 
Exch-K 
of 
sample 
30-45 cm -> 
Increase in exch-K due 
to addition of 
100 ppm K 200 ppm K 
Ostrander 
Clarinda 
Clarion 
Fayette 
Edina 
Webster-14 
Tama 
Seymour 
Marshall 
We 11er 
44 
46 
36 
37 
44 
70 
80 
104 
108 
222 
74 
75 
78 
69 
73 
70 
82 
78 
81 
74 
150 
148 
153 
137 
142 
142 
157 
152 
158 
158 
16 
16 
14 
16 
14 
16 
26 
16 
28 
46 
53 
75 
74 
60 
62 
60 
77 
60 
71 
73 
112 
155 
147 
119 
120 
118 
157 
116 
136 
142 
Average 75.4 149.7 66.5 132.2 
N^eutral N OAc as extractor solution, 1:5 soilrsolution ratio. 
Table 5. (Continued) 
Soil name 
<-
Exch-K 
of 
sample 
Soil sample depths 
0-15 cm -> 
Increase in exch-K due 
to addition of 
100 ppm K. 200 ppm K 
30-45 cm -> 
Exch-K Increase in exch-K due 
of to addition of 
sample 100 ppm K 200 ppm K 
Canisteo 
Webster-13 
Ida 
Monona 
20 
44 
47 
74 
48 
50 
55 
65 
101 
96 
108 
124 
7 
14 
24 
20 
27 
20 
36 
38 
72 
33 
60 
68 
Average 
Gal va 200 
54.5 
78 
107.2 
154 53 
30.2 
72 
58.2 
138 
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occurred irrespective of the initial level of exchangeable K in the soil. 
Increases in exchangeable K in 5 of the subsoil (30-45 cm) samples (Clar-
inda. Clarion, Tama, Marshall, and We lier) and in the surface and subsoil 
samples of the Galva soil were similar to these 10 surface soil samples. 
However, the increases in exchangeable K in the other 5 subsoils (Edina, 
Ostrander, Fayette, Webster-14; Seymour) of the 1st group of 10 averaged 
only the equivalent of 59 i" 5% of the added K. This was similar to the 
increases in exchangeable K resulting from K addition to the four surface 
soil samples of the 2nd group in Table 5 (Canisteo, Webster-13, Ida, and 
Monona) where the increases ranged from 48 to 65% of the added K. The 
increases in exchangeable K resulting from added K to the subsoils of this 
second group of soils were very small, being equivalent to 34 t 2% in 
three of the subsoils (Canisteo, Ida, and Monona) but being equivalent to 
only 18% of the added K in the Webster-13 subsoil. 
No observed characteristic of these soil samples provides an obvious 
explanation for the differences among the soils with regard to the effect 
of added K on the increase in exchangeable K. The differences are not 
associated with the initial levels of exchangeable K, clay content, CEC, 
pH, organic matter contents, presence of excess CaCO^ , or with glacial and 
loessial origin of the soils. 
Exchangeable K in the surface soil samples with 0 and with 200 ppm 
of added K after 5 weeks of moist incubation was determined using 0.5, 
1.0, 2.5, and 5.0 N NH^ OAc at 1:10 soilrsolution ratio (5, 10, 25, and 
50 meq of NH^ /g of soil) as shown in Table 6. Increasing the NH^  to soil 
ratio generally resulted in no appreciable difference in the amounts of 
exchangeable K extracted from the soil samples. Comparison of the values 
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in Table 6 with those in Table 5 shown no effect of the longer incubation 
on exchangeable K in these surface soil samples or on the increase in 
exchangeable K due to the addition of 200 ppm K. 
Greenhouse experiments 
Main experiment Data for the individual harvests for each pot in 
the greenhouse experiment are reported in the Appendix - dry matter yields 
in Tables A. 1 to A. 15, "L K in Tables A. 16 to A.30, and K yields in Tables 
A.31 to A.45. The analysis of variance for dry matter yields, "L K, and 
K yields for the 1st harvest, the first 3 successive harvests, the 4th 
harvest, the second 3 successive harvests (harvests 4, 5, and 6), and 
for the 6 harvests are reported m Tables 7, 8, 9, 10 and 11, respectively. 
Applications of the K fertilizer to the soil 15 weeks prior to plant­
ing as compared to applications 2 weeks prior to planting resulted in a 
lower dry matter yield of ryegrass, higher % K in plants, and a 
lower K yield. These differences are statistically significant 
as shown in Table 7. Differences due to time of 
K application were not significant in any of the latter harvests, but as 
a result of the differences m the 1st harvest the differences due to titiie 
of K application were also significant in the totals of the 1st 3 harvests 
(Table 8) and the totals of the 6 harvests (Table 1!D. These differences, 
althougli stâtlsLically significani;, were relatively small. Furthermore, 
none or tfie interaction between time of application and the other varxable 
factors being studied were significant.- Therefore^  in the succeeding 
discussion the two times of K application are considered as if they were 
replicates. 
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Table 6. Increase of exchangeable K in non-air dried soil samples (0-15 cm) 
after five weeks of a wet incubation and the application of K 
solution^ . 
Soil name 
Exch-K in samples 
without K added 
Normality of NH&OAc 
Increase in exch-K due to 
addition of 200 ppm K 
Normality of NHAOAC 
0.5 1.0 2.5 5.0 0,5 
ppm K 
1 .0  2.5 5.0 
Ostrander 49 49 49 52 156 156 163 158 
Clarinda 56 56 56 56 154 154 160 161 
Clarion 40 42 42 42 158 156 158 158 
Fayette 40 40 40 40 144 144 146 146 
Edina 48 49 49 50 146 150 152 152 
Webster-14 80 84 82 84 144 146 150 142 
Tama 88 88 88 89 164 168 170 169 
Seymour 112 128 115 117 157 146 165 158 
Marshall 122 124 128 217 164 169 168 170 
irèllei.' 233 236 233 236 169 170 ISl 178 
Average 155. 6 155. 9 161.3 159.2 
Canisteo 22 23 22 23 104 106 107 104 
Webster-13 59 59 55 54 97 105 113 113 
Ida 42 55 55 56 120 110 114 111 
Monona 78 92 92 94 129 122 127 123 
Average 112. 5 110. 7 115.2 112.7 
Gal va 226 233 236 224 152 156 160 172 
1:10, soilrsolution ratio. 
Table 7 . Analysis of variance of dry matter yields, percentage of K, and yield of K in rye­
grass for the first harvest. 
Source of 
variation d.f. 
Dry matter yield % K K yield 
Mean 
square F 
Mean 
square F 
Mean 
square F 
Time (T) 1 29.44 L16.8** 3.488 128.8** 1433.6 15.44** 
Soils (S) 14 7.118 28.24** 2.236 82.58** 20502.1 220.8** 
T X S 14 0.4545 1.803 0.0737 2,723** 197.5 2.128* 
Depth (D) 1 235,8 935.6** 26.73 987.3** 390634, 4207,** 
T X D 1 0.2017 0.800 0.0030 0.111 11.90 0,128 
S X D 14 3.618 14.35** 0.8596 31,75** 10823,6 116,6** 
T X S X D 14 0,2049 0.813 0.0215 0.797 146.28 1,576 
Potassium (K) 4 5,070 20.12** 15.34 566.5** 51899,8 559,0** 
T X K 4 0,1436 0.570 0.0181 0.671 155.38 1,674 
S X K 56 0.2801 1.112 0.1376 5.084** 365.89 3,941*4 
T X S X K 56 0.2490 0.988 0.0278 1.028 66.423 0,715 
D X K 4. 0.4695 1.863 0.2807 10.37** 272,56 2.936* 
T X D X K 4 0.1860 0.738 0.0307 1,137 16,176 0,174 
S X D X K 56 0.2839 1.127 0.0440 1.628* 136,21 1.467 
T X D X S X K 
(error) 56 0.2520 0.0270 92,839 
Total 299 
** and * are used in this and subsequent tables to denote statistical significance at the 
1 percent and 5 percent levels, respectively. 
Table 8. Analysis of variance of dry matter yields and K contents of ryegrass for the first 
3 successive harvests. 
Dry matter yield % K K Yield 
Source of Mean Mean Mean 
variation d.f. square F square F square F 
Time (T) 1 3.648 16.09** 0.4984 13.46** 176.22 4.229* 
Soils (S) 14 14.454 63.75** 6.446 174.0** 26567. 637.6** 
T X S 14 0.3107 1.370 0.0480 1.298 56.181 1.348 
Depth (II) 1 234.4 1034.** 39.640 1070.2** 328298. 7879.** 
T X D 1 0.1165 0.513 0.0176 0.475 5.907 0.141 
S X D 14 6.482 28.59** 1.834 49,51** 10724. 257.4** 
T X S X D 14 0.2887 1.273 0.0336 0.909 49.039 1.176 
Potassium (K) 4 12.679 55.92** 19.899 537.2** 53548. 1285.** 
T X K 4 0.1110 0.489 0.0405 1.094 40.967 0.983 
S X K 56 0.4052 1.787* 0.0982 2,651** 183.82 4.411** 
T X S X K 56 0.2033 0.896 0.0434 1,173 31.678 0.760 
D X K 4 0.6877 3.033* 0,3911 10.55** 81.320 1.951 
T X D X K 4 0.0340 0.153 0.0120 0.325 18.066 0.433 
S X D X K 56 0.2518 1.110 0.0379 1.025 76.433 1.835* 
T X S X D X K 56 0.2267 0.0370 41.665 
(Error A) 
Table 8. (Continued) 
Dry matter yield % K K yield 
Source of Mean Mean Mean 
variation d.f. square F square F square F 
Harvest (H) 2 306.30 1492,6** 91.761 3053.0** 491496. 9225.** 
T X H 2 14.262 69.50** 1.615 53.72** 717.1 13.46** 
S X H 28 21.854 10.65** 0.3048 10.14** 2556.9 47.99** 
T X S X H 28 0.3791 1.847* 0.0404 1.345 109.47 2.054** 
D X H 2 32.504 158.4** 3.529 117.4** 71122.8 1335.** 
T X D X H 2 0.1668" 0.813 0.0010 0.035 55.708 1.045 
S X D X H 28 1.250 6.090*^  0.2937 9.772** 1955.7 36.71** 
K X H 8 0.1599 0.780 1.8721 62.30** 7624.5 143.1** 
T X K X H 8 0.0850 0.418 0.0184 0.612 84.734 1.590 
S X K X H 112 0.1750 0.853 0.0663 2.208** 160.42 3.011** 
D X K X H 8 0.1969 0.959 0.0766 2.549** 262.43 4.926** 
Error 372 0.2052 0.03006 53.275 
Total 899 
E^rror B = pool of 4-factor and 5-factor interactions. Error B used to calculate F for 
Harvest (H) and ail its interactions. 
Table 9. Analysis of variance of dry matter yields, percentage of K, and yield of K in rye-
grass for the fourth harveîi it . 
Dry matter yield % K K yield 
Source of Mean Mean Mean 
variation d.f » square F square F square F 
Time (T) 1 0.1191 2.048 0.0028 0.217 15.981 1.809 
Soils (S) 14 3.408 58.57** 2.883 217.7** 1050.0 118.9** 
T X S 14 0.1465 2.518** 0.0143 1.08 14.139 1.600 
Depth (D) 1 1.2753 21.92** 9.687 731.7** 2594.2 293.7** 
T X D 1 0.0337 0.579 0.0106 0.806 7.616 0.862 
S X D 14 1.242 21.35** 0.9981 75.4** 228.78 25.90** 
T X S X D 14 0.0776 1.334 0.0196 1.48 7.516 0.851 
Potassium (K) 4 1.126 19.35** 1.017 76.8** 540.13 61.2** 
T X K 4 0.0419 0.720 0.0095 0.723 1.889 0.213 
S X K 56 0.0799 1.374 0.0245 1.852* 11.274 1.276 
T X S X K 56 0.0481 0.827 0.0213 1.609* 8.071 0.913 
D X K 4 0.0377 0.648 0.0089 0.676 2.912 0.329 
T X D X K 4 0.0429 0.737 0.0127 0.966 8.384 0.949 
S X D X K 56 0.0489 0.841 0.0257 1.942** 7.116 0.805 
T X D X S X K 
(Error) 56 0.0581 0.0132 8.8315 
Total 299 
Table 10. Analysis of variance of diry matter yields, percentage of K, and yield of K in rye­
grass for the second 3 successive h,arvests. 
Dry matter yield % K K yield 
Source of Mean Mean Mean 
variation d. f, square F square F square F 
Time (T) 1 0.1373 1.425 0.0004 0.007 6.699 0.301 
Soils (S) 14 4.199 43.56** 10.518 182.7** 2383.7 107.3** 
T X S 14 0.1808 1.876 0.0730 1.267 21.196 0.954 
Depth (D) 1 5.290 54.88** 30.052 521.9** 7033.2 316.7** 
T X D 1 0.000 0.000 0.0102 0.178 4.358 0.196 
S X D 14 1.336 13.86** 3.689 64.1** 538.16 24.2** 
T X S X D 14 0.1109 1.151 0.0296 0.514 11.482 0.516 
Potassium (K) 4 1.458 15.13** 2.769 48.1** 803.25 36.2** 
T X K 4 0.1033 1.072 0.0944 1,640 22.165 0.997 
S X K 56 0.1251 1.298 0.0835 1.451 23.193 1.044 
T X S X K 56 0.0859 0.891 0.0659 1.145 22.095 0.994 
D X K 4 0.0916 0,950 0.0513 0,891 9.956 0.448 
T X D X K 4 0.0636 0.660 0.0325 0.566 15.888 0.715 
S X D X K 56 0.1255 1.302 0.0935 1.625* 30.797 1.386 
T X S X D X K 
(Error A) 56 0.0963 0.0575 22.210 
Table 10 . (Continued) 
Dry matter yield % K K yield 
Source of Mean Mean Mean 
variation d.f. square F square F square F 
Harvest (H) 2 32.868 1261.7** 24.012 1065.9** 1662.4 221.1** 
T X H 2 0.0190 0.732 0.0059 0.266 7.378 0.981 
S X H 28 6.5863 22,51** 0.1434 6.366** 85.40 11.36** 
T X S X H 28 0.0451 1.733* 0.0278 1.234 12.064 1.604* 
D X H 2 0.0647 2.487 0.0852 3.783* 4.931 0.655 
T X D X H 2 0.0314 1.206 0,0198 0.882 13.399 1.781 
S X D X H 28 0.2929 11.24** 0.1043 4.632** 58.576 7.789** 
K X H 8 0.1316 5.058** 0,0298 1.326 40.512 5.387** 
T X K X H 8 0.0193 0.742 0.0145 0.644 8.627 1.147 
S X K X H 112 0.0264 1.016 0.0166 0.738 5.414 0.719 
D X K X H 8 0.0235 0.905 0.0354 1.574 5.512 0.733 
Error 372 0.0260 0.0225 7.520 
Total 899 
E^rror B = pool of 4-factor and 5-factor interactions. Error B used to calculate F for 
Harvest (H) aad all its interactions . 
Table LI. Analysis of variance of dry matter yields, percentage of K, and yields of K for rye­
grass for 6 successive harvests. 
Dry matter yields % K K yield 
Source of Mean Mean Mean 
Viu iation d.f. square F square K square K 
Time (T) 1 2.601 12.63** 0.2645 4.676* 125.83 4.477** 
Soils (S) 14 13.981 67.88** 15.054 266.1** 19890.1 707.9** 
T X S 14 0.2167 1.052 0.0746 1.319 26.892 0.957 
Depth (D) 1 155.1 752.9** 69.36 1226.2** 215717. 7677.** 
T X D 1 0.0577 0.280 0.0004 0.008 10.206 0.363 
S X D 14 5.598 27.18** 3.656 64.63** 6554.9 233.3** 
T X S X Ï) 14 0.2576 1.250 0.0266 0.471 32.22 1.146 
Potassium (K) 4 11.36 55.14** 18.444 326.1** 36622.5 1196.6** 
T X K 4 0.1309 0.635 0.0531 0.940 24.830 6.883 
S X K 56 0.3203 1.555 0.0692 1.224 77.172 2.746** 
T X S X K 56 0.1307 0,634 0.0570 1.008 19.413 0.690 
D X K 4 0.6246 3.032* 0.3121 5.519** 61.566 2.191 
T X D X K 4 0.0914 0.444 0.0271 0.480 16.227 0.577 
S X D X K 56 0.2165 1.051 0.0681 1.240 39.474 1.404 
T X S X D X K 
(Error A) 56 0.2059 0.0565 28.098 
Table IL (Continued) 
Dry matter yields % K K yield 
Source of Mean Mean Mean 
variation d.f. square F .'Square K square K 
Harvest (H) 5 809.30 6689.1* 65.41 2115.1** 497389.8 15016.9** 
T X H 5 5.950 49.17** 0.6951 22.48** 301.21 9.094** 
S X H 70 2.043 16.89** 0.5614 18.16** 2869.1 86.6** 
T X S X H 70 0.2247 1.854** 0.0365 1.183 58.709 1.772** 
D X H 5 29.96 247.6** 1.5117 48.88** 52373.9 1581.2** 
T X D X H 5 0.091 0.752 0.0138 0.448 27.654 0.834 
S X D X H 70 1.0610 8.769** 0.5327 17.22** 1747.2 52.75** 
K X H 20 0.6725 5.559** 1.6058 51.93** 7211.7 217.7** 
T X K X H 20 0.0587 0.485 0.0295 0.955 45.004 1.358 
S X K X H 282 0.1226 1.013 0.0557 1.801** 92.301 2.786** 
D X K X H 20 0.1191 0.984 0.0708 2.292** 113.117 3.415** 
Error B'* 930 0.1209 0.0309 33.1219 
Total 1799 
E^rror S = pool of 4-factor and 5-factor Interactions. Error B used to calculate F for 
Harvest (H) and ail its interactions-
Figure 4. Cumulative dry matter yields (g/pot) for six successive harvests 
of ryegrass on surface soils without K added 
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Figure 5. Cumulative dry matter yields (g/pot) for six successive harvests 
of ryegrass on subsoils without K added 
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Dry matter vie Ids The cumulative dry matter yields for the 6 
harvests of ryegrass plants grown on the surface soils (0-15 cm depth) 
and the subsoils (30-45 cm depth) with no added K are shown in Figures 4 
and 5, respectively. The yields increased rapidly, but at a decreasing 
rate, with time through the 3rd harvest. After the 3rd harvest, the rate 
of growth was generally slow. The average of 28 values for the 14 surface 
soils, for the successive harvests were of 5.05, 3.53, 2.59, 1.15, 0.88 
and 0.73 g per pot, and for subsoils were of 3.62, 2.80, 2.14, 1.16, 0.68 
and 0.57 g per pot. The above averages show substantial differences 
between the dry matter yields from the surface soils over those from the 
subsoils, up to the third harvest. Averages of the surface soils did not 
include the dry matter yields obtained on the Galva surface soil. 
The highest cumulative dry matter yield was shown on the Galva surface 
soil; for the rest of the soils the cumulative dry matter yields for the 
six harvests, varied from 9.92 to 17.13 g per pot for Fayette and Webster-
13, respectively. Monona and Seyrtiniir surface soils had a higher rate of 
growth than the other soils for the third to the sixth harvest. The 
average total cumulative dry matter yield for the six harvests from the 
14 surface soils where no K was added was of 13.93 g per pot. 
For the subsoils, no great differences were observed in the cumulative 
dry matter yields in the six successive harvests, as is shown in Figure 
5. In relation with rate of growth subsoils in general show the same 
trend observed for soils for the first three successive harvests as com­
pared with the second three successive harvests. Ranges for the total 
cumulative dry matter yields were from 8-06 to 13.73 grams per pot for a 
Clarion and Galva subsoil, respectively. Average cumulative dry matter 
Figure 6. Dry matter yields (g/pot) during six successive harvests of 
ryegrass at different levels of K applied to the surface soils. 
(Each point corresponds to the average of 30 values for the 15 
surface soils) 
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Figure 7. Dry matter yields (g/pot) during six successive harvests at 
different levels of K applied to the subsoils. (Each point 
corresponds to the average of 30 values for 15 subsoils) 
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Figure 8. Ryegrass growth on Galva soil (upper set of pots), and on 
Canisteo soil (lower set of pots), during the first harvest 
at different levels of K applied. (Dry matter yields at 
harvest were 7.65, 8.34, 7.45, 7.96, 7.43, 4.32, 4.79, 5.47, 
5.62 and 6.02 grams per pot, respectively) 
Z 9  
Figure 9. Ryegrass growth on Galva subsoil (upper set of pots), and for 
Canisteo subsoil (lower set of pots), during the first harvest 
at different levels of K applied. (Dry matter yields at 
harvest were 4.14, 3.91, 3.70, 4.10, 4.70, 2.63, 3.29, 3.51, 
3.81 and 4.36 g/pot, respectively) 
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Figure 10. Ryegrass growth on Galva soil (upper set of pots), and on 
Canisteo soil (lower set of pots) at the third harvest of 
different treatments of K applied. (Dry matter yields were 
5.33, 5.77, 6.02, 5.86, 4.84, 1.26, 2.35, 1.79, 2.61, and 
2.69 g/pot, respectively) 
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Figure 11. Ryegrass growtli on Galva subsoil (upper sot of pots) and on 
Canisteo subsoil at the third harvest and for different treat­
ments of K applied. (Dry matter yields were 2.67, 2.54, 3.2L, 
3.76, 3.16, 1.49, 1.62, 2.50, 2.02 and 2.62 g/pot, respectively) 
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yield obtained using the averages of 30 values for the 15 subsoils during 
each harvest gave a value of 10.97 grams per pot. 
Statistical analysis shows significant differences between soil means 
over all depths and levels of K applied, for the first, total of the three 
first, fourth, over the three second and overall six harvests. 
Differences between soils were statistically greater during the first 
harvest than that of the fourth. The same seems to appear when comparing 
the total of the first three harvests against the second three harvests; 
the differences being greater on the averages in the first three harvests 
than in the second three harvests. Differences are also shown between the 
two depth means for each soil especially during the first and three first 
harvests and for the overall six harvests. 
Figures 6 and 7 show that averages of treatment means of each harvest 
are larger during each of the first three harvests and decrease after the 
third harvest, being smallest at the sixth harvest. Treatment differences 
for each soil wsre not uniform. Figura S ahwwâ Llie iêspcuse ul zycgrass 
on a Galva soil and a Canisteo soil to the treatments of K during the 
first harvest. As it is noticed the degree of response is different for 
those two soils. The same effect is shown in Figure 9 for the ryegrass 
grown on their respective subsoils during the first harvest. 
The effect of application of K to the growth of the ryegrass during 
the third harvest is shown in Figure 10 for the soil of Galva and Canisteo 
and in Figure 11 for their respective subsoils. Differences between 
responses of the two soils at their different depths can be observed, as 
well as between depths for the same soil. Dry matter yields of ryegrass 
obtained with the 200 ppm of K applied are shown in Table 12. 
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Table 12. Cumulative dry matter yields (g/pot) of ryegrass on surface 
soils and subsoils with a treatment of 200 ppm of K added. 
Soil sample 
Harvests 
rayette 
Average of 13 
surface soils" 
Ga Iva 
Favette 
5.18 8.21 
5.94 10.05 
8.38 13.59 
3.94 7.26 
Surface soils 
13.35 14.83 
18.85 22.10 
Subsoils 
10.20 11.41 
15.86 16.67 
23.72 24.99 
12.05 12.39 
subsoils®- 4.39 7.98 10.89 12.38 13.34 14.08 
^Averages were calculated for the closest values of cumulative dry 
matter yields shown at each successive harvest. 
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% K in plants Figures 12 and 13 indicate the differences of the 
% K among the 15 surface soils and among the 15 subsoils with treatments 
of 0 ppm of K applied respectively, at each successive harvest. A de­
crease in the % of K in the plant was shown for the first to the third 
harvest for all the surface soils and slight increases and decreases or 
essentially no changes were shown from the third to the fourth harvest 
for different surface soils. No changes for the fourth to the fifth 
harvest were shown in the plants and there was a slight increase in the 
7o of K from the fifth to the sixth harvest. No apparent reason was found 
for this later increase in the % of K in the ryegrass plants. 
Values of % of K in plants harvested on the subsoil samples were 
lower than those found in the plants of the respective soils during the 
first harvest. Figure 13 shows that values of % of K in the plants during 
the successive harvest did not follow the same trend observed in Figure 12 
for soils. For some subsoils an increase of the values is observed during 
the sec end harvest and for sonve othe-» f-hers is a decrease. but the lowest 
values were found in plants at the fourth and fifth harvest. Again, there 
was observed in the subsoils an increase in values of % of K in the plants 
of the 6th harvest. 
The overall trend found in the values of the % of K in plants for 
each successive harvest giving the averages for the 15 surface soils for 
each of the six successive harvestsare of 1.95, 1.60, 1.13, 1.16, 1.15 
and 1.64 % of K. For the subsoils the average values are 1.15, 1.01, 0.86, 
0.78 and 1.26% of K in plants for each of the six successive harvests, 
respectively. 
Figure 14 shows the relationship between the % of K in plants of the 
Figure 12. Percentages of K in ryegrass plants in six successive harvests 
on surface soils with no treatment of K added 
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Figure 13, Percentages of K in ryegrass plants in six successive harvests 
on subsoils with no treatment of K added 
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Figure 14. Relationship between % K in ryegrass plant at the first har­
vest with no added K to surface soils and subsoils and the 
exchangeable K in those surface soils and subsoils extracted 
with neutral N ammonium acetate solution 
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first harvest without any K added and the exchangeable K extracted with 
neutral normal ammonium acetate for eleven surface soils and subsoils used 
in this study, A highly linear correlation was obtained when including 
surface soils and subsoils into the linear relation, with the exception 
of Galva, We lier, Ida and Canisteo surface soils and subsoils. 
Ida and Canisteo surface soils and subsoils showed a high % of K in 
the plants compared with other surface soils and subsoils with the same 
level of exchangeable K. This indicated that they should be considered 
separate from the rest of the other surface soils and subsoils, and that 
their high free calcium content did not restrict plant uptake of exchange­
able K. 
Statistical differences in the °L of K were observed for the soil 
means over the depth, and levels of K applied. This difference was also 
found to be significant for the depth means,being the more noticeable 
during the first and first three harvests than during the second three 
V* f* O *" O 
Figure 15 shows that the % K in ryegrass during the six successive 
harvests at different levels of applied K were different during each 
harvest when comparing the overall means for surface soils. A highly 
significant difference is given in the analysis of variance (Tables 7, 8, 
9, 10 and 11) between the overall mean of the treatments during the first, 
first three, fourth, second three, but a decrease in these differences are 
also shown with the successive harvest, Figure 15. Figure 16 shows also 
the same trend for the means of each treatment in the subsoils. 
Figure 17 shows the general trend of the % of K in ryegrass for two 
soils,Galva and Canisteo, which were considered the two extremes in yields 
Figure 15. Percentage of K in ryegrass plants during six successive 
harvests at different levels of applied K to the surface 
soils. (Points are averages of 30 values on 15 surface 
soils) 
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Figure 16. Percentage of K in ryegrass plants during six successive 
harvests at different levels of applied K to the subsoils. 
(Points are averages of 30 values on 15 subsoils) 
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Figure 17. Percentage of K in ryegrass plants at six successive harvests 
with treatments of 0 and 200 pprn of K added to the Galya and 
Canisteo surface soils and to their respective subsoils 
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of dry matter and in °L of K values, at two levels of K applied and during 
six successive harvests. This will represent the maximum difference in 
general obtained between the surface soils at each harvest for those levels 
of K applied. There was a general decrease in the 7. of K in ryegrass from 
the first to the fourth harvest. This decrease is larger for the soils 
higher in exchangeable K, Galva soil, than for Canisteo. The increase in 
7o of K in ryegrass due to K applied is larger in Canisteo than in Galva 
and this is shown also in the second harvest, but not in the third and 
fourth harvests. A general increase is noticed in the six harvest; this 
is also noticed in Figures 15 and 16 for each treatment mean. Subsoils 
(lower part of Figure 21) show the same trend for the first and second 
harvests when comparing the two subsoils and the two levels of K applied. 
There was a general increase in % K in ryegrass at the six harvest. Trends 
observed in the subsoils generally were not as marked as in the surface 
soils. 
Uptake of K The yields of K for the six .SMCCfSS7ve frnm 
each surface soil with the treatment of 0 ppm of K are shown in Figure 18. 
As was observed in the dry matter yields, Galva surface soil gave the 
highest cumulative yield of K. Significant differences were found among 
the yields of K of several soils, especially during the first three 
harvests. The second largest cumulative K uptake was obtained on the 
We Her surface soil. 
The rate of uptake from all the surface soils during each of the 
first three harvest was different. After the third, or during the last 
three harvests, the rate of K uptake tended to be constant for each surface 
soil but varied among soils. It is of especial interest to note that the 
Figure 18. Cumulative K yields (mg/pot) for the soil samples (0-15 cm) 
with the treatment of 0 ppm of K applied at six successive 
harvests 
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cumulative yields of K were very similar for the two Webster soils al­
though their K exchangeable values were different and Webster-13 is 
calcareous. 
Cumulative yields of K on subsoils were also different as shown in 
Figure 19, but differences were not as great as among the surface soils. 
Cumulative yields of K on the subsoils of Galva was the highest, followed 
by that obtained on the Marshall subsoil. As was observed for surface 
soils in Figure 18, the K yields for the subsoils show the characteristic 
of decreasing rates of K uptake by the plants during the first three 
harvests followed by the essentially constant rates in the last three har­
vests as well as the differences among the subsoils. 
Comparing yields of K during the six successive harvests between 
soils and subsoils, it was found that the surface soils gave higher values, 
especially during the first three crops but during the last three harvests 
the differences tended to be smaller. Average dry matter yields for the 
15 surface soils for the six successive harvests were of 107.1, 60.4, 33.2, 
15.1, 11.5, and 13.1 mgs of K per Kg of soil (air dry basis). The same 
calculated values for subsoils were of 41.3, 28.3, 19.0, 9.3, 5.7 and 
7.6 mg of K per Kg of soil (air dry basis). Average values presented here 
also show increases during the last of the six crops as was seen in the 
averages calculated for the % of K already given. 
Figure 20 shows the relationship of the yields of K for the first 
harvest and for the cumulative yields of the first three yields of K to 
the exchangeable K in the soils. Linear regressions were calculated for 
2 
only 13 soils, Galva and We lier soils were not included. Calculated r 
2 
values were significant at P = 0.01 with values of r = 0.762** for the 
Figure 19. Cumulative K yield (mg/pot) for the subsoil samples (30-45 cm) 
with the treatment of 0 ppm of K applied at six successive 
harvests 
90 
Figure 20. Relationship between the exchangeable K in the surface soils 
and the K yield by plants at first harvest (solid points) and 
the cumulative K yield during the first three harvests 
(circles) of ryegrass plants without K treatments 
92 
500r 
Gal  va  
400 
•  K  f i r s t  harvest  Wel le  
58 .2  +  2 .02X  
0 .736* *  
Ga l  va  
300  
200 
Wel le r  
n "iso'SKSt 
50  200 100 150  
Exchangeable K (NH^OAe)  ppm 
93 
2 yields of K of the first harvest and r = 0.734** for the cumulative 
2 yields of the three first harvests. Values of r for the subsoils were 
2 2 
r = 0.646'"''=^ and r = 0.785**, respectively, for the linear relationships 
between the yields of K for the first crop and the exchangeable K in the 
subsoils and for the cumulative K yields of the three first harvests and 
exchangeable K in the subsoils. Figure 21. 
Statistical differences for yields of K by ryegrass plants between 
soil means over two depths and five levels of K were highly significant 
for the first, three first, fourth, second three and overall six harvests. 
Those differences between means of soils were greater for the first three 
harvests, and decreased for the second three harvests, as was indicated 
by the analyses of variance. Means of yields of K for the two depths are 
also statistically different being greater for the first harvest and three 
first harvests than for subsequent harvests. 
Tîie effects of K applications on yields of K were statistically 
significant for the first, the first three, fourth, second three and over­
all six harvests. The largest differences were obtained during the first 
and three first harvests, with a general decrease during the second three 
harvests. Figures 22 and 23 show the general trend in K yields for each 
successive harvest at different levels of applied K for the surface soil 
means and subsoil means, respectively. 
Table 13 gives the y intercept (bg) values and regression coefficients 
(b^) for the linear regression equations relating yields of K to the levels 
of K applied for each surface soil and subsoil for each of the first three 
harvests as well as for the cumulative K yield of the above harvests. A 
highly significant correlation coefficient was found for all surface soils 
Figure 21. Relationship between the exchangeable K in the subsoils and 
the K yields by plants at first harvest (solid points) and 
the cumulative K yields during the first three harvests 
(circles) of ryegrass plants without K treatments 
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Figure 22. Yields of K (mg K/pot) during six successive harvests of rye­
grass at different levels of K applied to the surface soils. 
(Each point corresponds to the average of 30 values for the 
15 soils) 
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Figure 23. Yields of K (mg/ pot) during six successive harvests of rye­
grass at different levels of K applied to the subsoils, (Each 
point corresponds to the average of 30 values for the 15 sub­
soils) 
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Table 13. Y's interception (bg) values, and regression coefficients (b^) 
for the linear regression equations of K yields for the K 
treatments. 
Soils 
Harvests 
3 
z 
1 
3 
r 
1 
Clarinda 
Clarion 
Ostrander 
Marshall 
Webster-14 
Fayette 
Ed ina 
Tama 
Seymour 
We lier 
66.742 
55.038 
60.865 
128.804 
98.259 
71,574 
31.528 
35.906 
33.254 
79.153 
57.582 
28.742 
136.393 78.641 
145.791 69.083 
177.475 100.707 
0-15 cm 
15.439 113.711 0.551 0.269 0.065 0.886 
17.580 108.524 0.533 0.285 0.053 0.871 
9.021 103.142 0.501 0.252 0.060 0.813 
36.120 244.077 0.504 0.086 0.048 0,639 
16.099 171.945 0.490 0.156 0.091 0.738 
9.032 109.354 0.435 0.161 0.077 0.670 
19.194 150.037 0.435 0.213 0.087 0.735 
40.665 255.700 0.498 0.097 0.064 0.659 
40.708 255.581 0.297 0.121 0.135 0.552 
60.759 338.944 0.111 0.137 0.122 0.370 
Ida 100.643 64.571 49.733 214.947 0.154 0.114 0.129 0.398 
Monona 108.783 63.442 39.395 211.619 0.281 0.124 0.085 0.490 
Webster-13 88.305 64.884 26.227 179.419 0.377 0.172 0.086 0.635 
Canisteo 60.542 26.921 11.805 99.268 0.454 0.232 0.065 0.752 
Galva 286.861 144.935 80.876 512.677 0.273 0.093 0.147 0.513 
Clarinda 29.319 14.891 5.499 49.711 0.491 0.308 0.093 0.893 
Clarion 33.535 15.365 8.755 57.658 0.439 0.274 0.099 0.811 
3 
S 
1 
679 
627 
724 
776 
682 
785 
589 
713 
411 
550 
449 
620 
584 
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(Continued) 
Harvests 
\ - — kl 
27.897 15.025 12.356 55.279 0.388 0.211 0.080 
55.744 40.249 42.018 138.012 0.327 0.224 0.076 
26.617 20.912 7.847 55.379 0.422 0.199 0.102 
40.033 22.661 12.070 74.764 0.389 0.260 0.127 
39.857 26.620 21.300 87.777 0.404 0.201 0.007 
55.993 38.991 32.073 127.058 0.517 0.211 0.056 
46.523 30.343 21.526 98.392 0.261 0.187 0.141 
64.499 34.691 12.034 111.225 0.262 0.304 0.147 
56.085 35.077 24.486 115.653 0.199 0.139 0.073 
38.755 30.005 20.876 89.640 0.258 0.150 0.141 
32.5ii 19.892 8.755 60.902 0.205 0.150 0.096 
35.778 18.134 7.381 61.296 0.342 0.176 0.101 
67.170 46.462 36.656 150.287 0.320 0.192 0.073 
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and subsoils at the first harvest with the exception of the Galva surface 
soil (r^ = 0.428") and Weller surface soil (r^ = 0.232), Table 14. 
The b^ values for the second harvest indicate that the response of 
soils to the applied K was less than during the first harvest for all 
surface soils except for Weller soils. Highly significant coefficients 
of determination for the linear regressions were found for all surface 
2 2 
soils except for Tama (r = 0.535*), Marshall (r = 0.461*) and Weller 
2 (r = 0.392), Table 14. Subsoils showed the same trend as the surface 
soils with linear responses and highly significant coefficients of deter­
mination. 
The b^ values for the third harvest were very low compared with those 
obtained for the first and second harvests on those soils which had the 
greater responses during the two first harvests. But, the b^ values for 
the Weller, Galva, Seymour and Ida surface soils indicate similar or 
greater response for the third harvest than for the second harvest. Tifo 
of the above surface soils. Galva and Weller, showed the highest exchange­
able K values and all four showed the lowest response during the first 
harvest. For this third harvest a general linear effect of applied K on 
the yields of K was still found for all surface soils, although coeffi­
cients of determination for the linear regressions for the Marshall and 
2 2 Weller surface soils were only r = 0.237 and r = 0.308, respectively. 
The linear regressions relating yields of K to the K applied to sub­
soils were all highly significant except for the third harvest from the 
Ida (r'^ = 0.540*), Galva (r" = 0.455*), Marshall (r~ = 0.484*) and Fayette 
(r^ = 0.499*) subsoils. 
When comparing linear regression coefficient (b^) values for the 
103 
2 Table 14. Coefficients of determination (r ) for linear regression equa­
tions of yields of K for the levels of K applied^. 
Soil samples 
0-15 cm 30-45 cm 
Harvests Harvests 
Soil name 1 2 3 3 
z 
1 
1 2 3 3 
z 
1 
Clarinda 0. ,884 0. 988 0 .779 0 .968 0. 954 0. ,969 0. 829 0, ,998 
C lar ion 0. 977 0. 918 0 .493* 0 .975 0. 986 0. 955 0, 851 0. 995 
Ostrander 0. ,979 0. 987 0 .903 0 .989 0. 983 0. ,969 0. 711 0, ,987 
Marshall 0. ,934 0. 461* 0 .237"® 0 .931 0. 880 0. ,952 0. 483* 0. ,967 
webster-14 0. ,929 0. 700 0 .573* 0 .964 0. 984 0. ,956 0. 928 0. ,995 
Edina 0, ,958 0. 981 0 .698 0 .979 0. 954 0, .958 0. 817 0. ,991 
Fayette 0, ,953 0. 894 0 .906 0 .947 0. 894 0. 929 0. 499* 0. ,974 
Tama 0. ,921 0. 535* 0 .531* 0 .916 0. 987 0, .903 0. 783 0. ,983 
Seymour 0. ,599 0. 785 0 .505* 0 .837 0. 874 0, .944 0. 777 0, .968 
We lier 0. ,232"® 0. 392"® 0 .308"® 0 .532* 0. 873 0. ,944 0, 929 0. ,989 
Ida 0, ,672 0. 843 0 .884 0 .887 0. 890 0, ,835 0. 540* 0, ,935 
Monona 0, .612 0. 786 0 ,679 0 .871 0, 911 0, .882 0, 913 0, .967 
Webster-13 0, .975 0. 696 0 .781 0 .936 0. 919 0. 931 0. 764 0. 955 
Canisteo 0, .951 0. 951 0 .899 0 .975 0. 956 0, .964 0. 868 0. 984 
Galva 0. 428* 0. 589 0 .787 0 .723 0. 959 0, ,933 0. 455* 0. ,975 
^r^ values are highly significant (P = 0.01), where not indicated. 
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first harvest to those from the third harvest a decreasing trend in values 
is observed for all except We lier, Galva, Seymour and Ida surface soils, 
and the We lier subsoil, litis general trend may indicate that the linear 
effect of K applied is shown more during the first three harvests than in 
the succeeding harvests. This is also indicated by the statistical 
analysis of the yields of K for the first, first three, and fourth har­
vests for the main effect of K applied treatments. 
The data in Tables A.106 to A.120 show that the lowest increases in 
yield of K over the treatment of 0 ppm of applied K was for the surface 
soils of We lier during the first harvest. This surface soil had the 
highest level of exchangeable K (206 ppm). Galva surface soil with 188 
ppm of exchangeable K also showed a low response to the K applied especial­
ly at the high level of 200 ppm of K applied. Increases in yield of K over 
the treatment of 0 ppm of applied K were for surface soils in the follow­
ing order: Clarinda > Clarion > Ostrander > Marshall > Webster-14 > 
Fayette > Edina > Tama > Seymour. The above trend was noticed for all 
levels of added K, although the Tama surface soil showed a higher yield 
increase at the 200 ppm level of K than at lower levels of added K. 
The Ida and Monona surface soils showed also a lower increase in 
comparison with the group of soils in the sequence above. The same was 
observed for the Webster-13 and Canisteo surface soils, although their 
responses were higher than those of the Ida and Monona soils, and 
similar to that of the Tama surface soil. 
In relation with exchangeable K level of the soil, the K yield in­
creases observed showed an inverse trend or relation with the exception of 
the Marshall soil. This inverse relation was also found in the group of 
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Ida, Monona, Webster-13 and Canisteo surface soils with the exception of 
Monona with a level of exchangeable K of 65 ppm. 
For the subsoils, three of four of the above group of four soils 
showed lower yield increases in K in the following trend in increases: 
Monona > Webster-13 > Ida. Among the other subsoils, the trend in 
increased yields of IC for the first harvest was: Tairia > Clarinda > 
Clarion > Webster-14 > Fayette > Edina > Ostrander > Marshall > Seymour > 
Galva > We Her. 
K yield increases were greater for surface soils than for subsoils, 
except for the Weller soil. Yield increases were generally equal for 
Seymour, Fayette, Ida and Monona surface soils and subsoils. 
Tables A.136 to A.150 in the Appendix show the cumulative yield of K 
for each soil, depth and level of K applied for each successive harvest. 
Analysis of the data for the cumulative yields at the third harvest show 
that K-yield increases for the surface soils over the treatment of 0 ppm 
nf K applled were greatest for Clarinda and were in the order of Clarinda > 
Clarion > Ostrander > Webster-14 > Edina > Fayette > Tama > Marshall > 
Seymour. Among the Ida, Monona, Webster-13 and Canisteo surface soils 
responses were greater for the last two mentioned than for Ida and Monona. 
The cumulative K yield increase over the treatment of 0 ppm of K 
applied was highest for the Clarinda subsoil and responses for the subsoils 
showed the following trend: Clarion > Edina = Tama > Webster-14 > Weller > 
Fayette = Ostrander > Marshall. Ida and Webster-13 subsoils showed the 
lowest cumulative increases in K yield while the Monona and Canisteo had 
increases lower than that for the Marshall subsoil. 
Tlie increases in exchangeable K due to the addition of K to the soil 
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samples in the laboratory ranged from 49 to 80% of the K applied to the 
surface soils. Meanwhile the b^ values of the linear regression equations 
for the cumulative K yield by the first three harvests of ryegrass ranged 
from 0.370 to 0.886 ppm of K yield for each ppm of K applied on surface 
soils, Table 13. For subsoil values for the increase in exchangeable K in 
the laboratory experiment ranged from 18 to 75% of the K applied while b, 
values ranged from 0.411 to 0.893 ppm of K yield for each ppm of K applied. 
Comparisons of the b^ values, against the % recovery of the K added 
in the chemical extraction, Figure 24, shows that cumulative K recovery in 
the above ground part of the ryegrass plants during the first three harvests 
or in the chemical extraction was not more than 90% of the K added to the 
surface soils and subsoils. It also shows that in some soils recovery was 
much less than 50% as in Ida and Webster-13 subsoils, which indicates a 
"fixation" of the K added to these samples. There is no clear relationship 
between the two values, and it may be due to the method of calculation 
of plant recovery of the added K, but there is still soma indication of K 
fixation by some soils by both laboratory and greenhouse methods. 
Values of exchangeable K for the surface soils and subsoil samples 
after the six successive harvests, Table 15, shows a great decrease in 
relation with the initial exchangeable K levels irrespective of the dif­
ferent levels of K applied to the surface soils and subsoil samples. 
Figure 25 shows the relationship between the exchangeable K level of the 
surface soils and subsoil samples from pots without K applied and after 
the six successive harvests and the logarithm of the cumulative yield of 
2 
K for the second three harvests of ryegrass. A highly significant r of 
0.734** was obtained for the above relationship. Galva and Marshall 
Figure 24. Relationship between the percentage of recovery of K added to 
surface soils and subsoils by using neutral ^  ammonium acetate 
and the coefficients of regression (bj) of the yields of K by 
ryegrass plants with the treatments of K studied 
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Table 15. Exchangeable K (ppm) in surface soils before and after six 
successive harvests of ryegrass with different levels of K 
added in a greenhouse experiments. 
Surface soils 
Exch K before 
cropping 0 
Levels of K added 
50 100 150 200 
Canisteo 
Clarion 
Edina 
Fayette 
Ostrender 
Clarinda 
Webster-14 
Webster-13 
Tama 
Ida 
Seymour 
Monona 
We 11er 
Ifershall 
Galva 
Subsoils 
Canisteo 
Clarion 
18 
35 
42 
34 
40 
39 
6 1  
37 
77 
45 
99 
65 
206 
10? 
187 
6 
13 
11 
14 
14 
18 
17 
20 
21  
21 
23 
26 
28 
2y 
29 
42 
46 
7 
12 
13 
16 
15 
17 
18 
22 
21 
20 
23 
26 
29 
32 
32 
42 
46 
6 
19 
12 
18 
15 
19 
19 
23 
22 
21 
23 
27 
29 
35 
37 
45 
48 
8 
19 
12 
17 
17 
20 
22 
23 
20 
22 
24 
28 
29 
33 
35 
45 
47 
8 
11 
12 
16 
17 
22 
21  
25 
24 
23 
25 
29 
30 
36 
42 
47 
57 
9 
13 
Values are average of two pots, corresponding at two different times 
of K applied to the surface soil samples before the greenhouse experiment. 
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Table 15. (Continued) 
Surface soils 
Edina 
Fayette 
Ostrander 
Clarinda 
Webster-14 
Webster-13 
Tama 
Ida 
Seymour 
Monona 
We11er 
Marshall 
Galva 
Exch K before 
cropping 0 
13 
15 
13 
14 
14 
14 
26 
21  
17 
17 
47 
25 
50 
12 
16 
13 
13 
14 
15 
20 
17 
22 
18 
14 
22 
36 
Levels of K added 
50 
14 
17 
14 
14 
14 
16 
21  
21  
22 
20 
17 
21  
38 
100 
14 
16 
14 
14 
16 
18 
24 
21  
23 
18 
19 
24 
38 
150 
14 
18 
17 
14 
18 
18 
19 
23 
24 
17 
18 
23 
39 
200 
14 
19 
16 
15 
17 
19 
20 
23 
25 
20 
19 
23 
41 
Figure 25. Relationship between the exchangeable K level of 13 surface 
soils and 14 subsoil samples after six successive harvests 
and the logarithm of the cumulative K yields for the second 
three successive harvests without K treatments 
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surface soils as well as the Galva subsoil were not included in the above 
relation. 
Greenhouse Experiment No. 2^  
The availability of K applied in field plots of Webster-14, Canisteo 
and Webster-13 was studied by growing ryegrass plants in the greenhouse on 
soil samples from the field plots. Data of dry matter yield, % K, yields 
of K, % Na and yields of Na for six successive harvests from the undried 
surface soil samples are presented in Tables 16, 17, 18, 19 and 20, 
respectively. 
Results obtained in this additional experiment showed that % K in 
ryegrass plants increased with K application to the surface soils, 
especially during the first three harvests. Similar results were already 
shown with K applied to surface soil samples prior to the greenhouse 
experiment. Here also is shown the same trend for the fourth, fifth and 
sixth harvests, as shown in the main experiment. 
Xvciovrnxw-O vjL'CiVto VJ. J-11 iVCgiClDO piCStl!-» iOi LiiC OS &U2. iCtUC JUS 
characterized for each soil as follows : 
Uptake of K applied in the field by ryegrass plants on the Webster-14 
surface soil is comparable with that applied to the surface soil samples 
in the greenhouse experiment. 
Data obtained for Canisteo surface soil in the main experiment where 
K was applied to the soil sample in the greenhouse, as well as in this 
experiment where K had been applied in the field, show a low recovery of 
K applied by ryegrass plants. Table 21. The above results and the low 
recovery of K added to the surface soil sample in the laboratory, using a 
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Table 16. Dry matter yields (g/pot) in six successive harvests of rye­
grass^ . 
Surface Harvests Total of 6 
soil sample 12 3 4 5 6 harvests 
Webster-14 
Check plot 5.2 2.8 2.3 1.1 1.7 0.9 13.8 
Plot 204 7.4 4.0 4.5 1.8 1.7 1.2 20.5 
Canisteo 
Check plot 4.6 2.1 2.3 0.8 0.9 0.5 11.2 
Plot 101 5.9 2.6 3.8 1.3 1.1 0.6 15.5 
Webster-13 
Check plot 5.4 2.6 4.1 1.4 1.2 0.8 15.4 
Plot 18 5.5 3.0 4.1 1.3 1.0 0.6 15.5 
Plot 22 5.9 3.9 4.3 1.5 1.4 0.9 17.8 
Plot 4 5.8 4.4 4.4 1.4 1.3 0.9 18.1 
6.2 3.5 4.8 1.9 1.8 1.0 19.1 
^Average of three pots. 
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Table 17. Percentages of K in the ryegrass in six successive harvests^ . 
Harvests 
Surface soil sample 1 2 3 4 5 6 
Webster-14 
Check plot 1.7 1.8 0.7 1.2 1.1 1.4 
Plot 204 3.7 3.2 1.6 1.4 1.0 1.5 
Canisteo 
Check plot 1.2 1.3 0.7 0.5 0,6 0.9 
Plot 101 2.0 2.1 0.9 0.8 0.6 1.1 
Webster-13 
Check plot 1.2 1.8 0.8 0.7 0.7 1.1 
Plot 18 1.7 1.9 0.8 0.8 0.7 1.1 
Plot 22 2.5 2.4 1.1 1.0 0.9 1.3 
Plot 4 2,6 2.4 1,0 1.1 0.9 1.2 
Plot 19 3.8 3.7 2.8 2.4 2.2 2.7 
^Average of three pots. 
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Table 18. Yields of K (mg/pot) in six successive harvests of a ryegrass . 
Surface Harvests 
soil sample 1 2 3 4 5 6 
Webster-14 
Check plot 89.6 50.1 16.5 13.2 18.6 13.0 
Plot 204 272.0 124.7 69.6 24.7 16.8 17.0 
Canisteo 
Check plot 54.8 27.9 14.9 4.1 5.1 4.1 
Plot 101 116.4 54.3 34.5 10.4 7.0 6.7 
Webster-13 
Check plot 65.0 46.1 31.5 10.4 8.2 8.4 
Plot 18 94.1 55.8 33.5 10.9 7.9 7.0 
Plot 22 148.7 94.6 47.9 14.8 13.0 11.8 
Plot 4 151.6 102.3 43.5 14.6 11.8 10.5 
Plot 19 234.3 127.6 131.3 44.9 38.9 26.7 
^Average of three pots. 
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Table 19. Percentages of Na in the ryegrass in six successive harvests^ . 
Surface Harvests 
soil names 1 2 3 4 5 6 
Webster-14 
Check plot 0.09 o
 
o
 
0.28 0.22 0.11 0.10 
Plot 204 0.05 0.04 0.12 0.18 0.15 0.18 
Canisteo 
Check plot 0.16 0.18 0.27 0.19 0.16 0.20 
Plot 101 0.08 0.13 
CO t-i o
 0.18 0.15 0.15 
Webster-13 
Check plot 0.09 0.12 0=16 0.16 0.14 0.15 
Plot 18 0.07 0.07 0.13 0.17 0.13 0.18 
Plot 22 0.05 0.05 0.09 0.14 0.10 0.13 
Plot 4 0.04 0.04 0.11 0.15 0.11 0.12 
Plot 19 0.03 0.05 0.05 0.05 0.05 0.05 
^Average of three pots. 
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Table 20. Yields of Na (mg/pot) in six successive harvests of ryegrass*. 
Surface Harvests 
soil sample 1 2 3 4 5 6 
Webster-14 
Check plot 4.5 2.8 6.5 2.4 1.7 0.9 
Plot 204 3.9 1.4 5.3 3.4 2.5 2.0 
Canisteo 
Check plot 7.4 3.8 6.1 1.5 1.4 0.9 
Plot 101 4.7 3.4 6.9 3.1 1.6 0.9 
Webster-13 
Check plot 5.0 3.2 6.6 2.3 1.7 1.2 
Plot 18 3,8 2.1 5.4 2.3 1.4 1.1 
Plot 22 3.0 1.9 4.0 2.1 1.4 1.1 
Plot 4 2.5 1.6 4.8 2.0 1.5 1.0 
Plot IS 1.7 1.8 2.2 0.9 0.9 0.5 
^Average of three pots. 
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Table 21. Exchangeable K (ppm) in three surface soil samples and the 
cumulative yields of K (mg/pot) in six successive harvests of 
ryegrass^ . 
Surface Exchangeable 
soil K ppm 
sample Before After Harvests 
cropping cropping 1 2 3 4 5 6 
Webster-14 
Check plot 61 21 90 140 156 169 188 201 
Plot 204 311 28 272 397 466 
310^  
491 507 525 
324^  
Canisteo 
Check plot 18 12 55 83 98 102 107 110 
Plot 101 63 15 116 171 205 
107^  
216 223 229 
119^  
Webster-13 
Check plot 37 23 65 111 143 153 161 170 
Plot 18 49 23 94 150 183 194 202 209 
Plot 22 80 28 149 244 291 306 319 331 
Plot 4 94 27 152 254 297 312 324 334 
Plot 19 337 49 234 362 493 538 577 604 
"Yields of K values are average from 3 pots. 
Increas es of K yie Ids (mg/pot) over the check 
Figure 26. Relationship between the exchangeable K in the surface soil 
samples from check and K fertilized plots and the K yields at 
first harvest (solid points) and cumulative K yields for the 
first three harvests (circles) of ryegrass in a greenhouse 
experiment 
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chemical test gives in all cases a clear indication of fixation of the K 
added to this surface soil. 
Yields of K by ryegrass on the surface soil samples from the Webster-
13 plots where K had been added, shows the same trend observed in the main 
experiment, where K had been applied to surface soil samples in the green­
house . 
Figure 26 shows the relationship between the exchangeable K in the 
undried surface soil samples and the yields of K by ryegrass plants at the 
first harvest and the cumulative K yield for the first three harvests. 
uXchan^ o^ b^  ^SodxuTîî i.n Sex Is 
Exchangeable Na contents of 26 of the 30 surface soils and subsoil 
samples used in this study varied from 5 to 21 ppm averaging 12 ppm. (Table 
4 - me Na/lOOg x 230 = ppm). The four soil samples with higher exchangeable Na 
contents were subsoil samples from southern Iowa - Clarinda, We lier, Edina, 
and Seymour with 28, 35, 47, and 115 ppm of exchangeable Na, respectively. 
The surface soil samples generally contained less exchangeable Na than 
did the subsoil samples except for the samples from the Webster-14 and 
Canisteo sites where the exchangeable Na values for the surface soils 
were slightly higher than for the subsoils. 
Na in ryegrass plants The percentages of Na in the ryegrass 
plants of the 6 harvests from the individual greenhouse pots are reported 
in Tables A.46 to A.60 in the Appendix and the mg of Na in the plants 
are reported in Tables A.61 to A.75. The analysis of variance for % Na 
and yield of Na for the first, first three, fourth, second three (cuts 
4, 5, and 6), and all six harvests are presented in Tables 22, 23, 24, 25 
123 
Table 22. Analysis of variance of percentages of Na and yield of Na in 
ryegrass for the first harvest. 
% Na Na yield 
Source of Mean Mean 
variation d.f. square F square F 
Time (T) 1 0.0039 5.282* 13.050 4.338* 
Soils (S) 14 0.0638 85.18** 105.77 35.16** 
T X S 14 0.0012 1.686 2.4850 0.826 
Depth (D) 1 0.3794 506.1** 175.40 58.31** 
T X D 1 0.0008 1.156 1.8111 0.602 
S X D 14 0.0401 53.59** 62.166 20.67** 
T X S X D 14 0.0013 1.816 5.5646 1.850 
Potassium (K) 4 0.0796 106.2** 107.06 35.59** 
T X K 4 0.0008 1.178 5.9595 1.981 
S X K 56 0.0043 5.766** 7.5887 2.523** 
T X S X K 56 0.0007 1.055 2.3625 0.785 
D X K 4 0.0132 24,31** 13.029 4.331** 
T X D X K 4 0.0013 1.819 3.4294 1.140 
S X D X K 56 0.0024 3.309** 4.5432 1.510 
T X D X S X K 
(error) 56 0.0007 3.0080 
Total 299 
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Table 23. Analysis of variance of percentages of Na and yield of Na in 
ryegrass for the first 3 consecutive harvests. 
7o Na Na yield 
Source of Mean Mean 
variation d.f. square F square F 
Time (T) 1 0.0041 3.748 0.3039 0.233 
Soils (S) 14 0.4522 409.6** 452.24 347.7** 
T X S 14 0.0013 1.255 1.433 1.10 
Depth (D) 1 3.258 2951.** 1865.7 1434.** 
T X D 1 0.0001 0.096 0.5725 0.440 
S X D 14 0.3069 278.0** 301.5 231.8** 
T X S X D 14 0.0010 0.929 1.738 1.34 
Potassium (K) 4 0.1290 116.9** 46.904 36.06** 
T X K 4 0.0017 1.589 3.224 2.48 
q tr V r\ r\r\c n C O -7 /. o l in O on** O ^ î\ -?u \ j  • \ jyjj  y N-** ^ • / / V/ ^ " 
T X s X K 56 0.0013 1.194 1.327 1.02 
D X K 4 0.0446 40,40** 12.544 9.64** 
T X D X K 4 0.0008 0.765 1.417 1.09 
S X D X K 56 0.0048 4.422** 2.964 2.28** 
T X 5 X D X K 
(Error A) 56 0.0011 1.3007 
Harvest (H) 2 1.7539 1244.6** 449.87 198.8** 
T X H 2 0.0005 0.357 11.964 5.29** 
s X ii •28 0.0406 28.84** il.152 
T X S X H 28 0.0019 1.378 2.051 0.906 
D X H 2 0.1989 141.2** 111.28 49.17** 
T X D X H 2 0.0016 1.146 1.076 0.475 
S X D X H 28 0,0283 20.11** 18.61 8.22** 
K X H 8 0.0109 7.779** 48.53 21.44** 
T X K X H 8 0.0012 0.915 3.153 1.393 
S X K X K 112 0.0029 2.063** /. 6/./. 2.052** 
D X K X H 8 0.0044 3.172** 9.955 4.398** 
a 
Error B 372 0.0014 2.2631 
Total 899 
E^rror B = pool of 4-factor and 5-factor interactions. Error B 
used to calculate F for Harvest (H) and all its interactions. 
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Table 24. Analysis of variance of percentages of Na and yield of Na in 
ryegrass for the fourth harvest. 
% Na Na yield 
Source of Mean Mean 
variation d.f. square F square F 
Time (T) 1 0.0009 0.329 0.0693 0.151 
Soils (S) 14 0.3322 116.9** 112.16 245.8** 
T X S 14 0.0038 1.362 1.016 2.226* 
Depth (D) 1 1.132 398.4** 229.48 502.8** 
T X D 1 0.0015 0.558 0.0185 0.040 
S X D 14 0,2502 88.1** 88.71 194.4** 
T X S X D 14 0.0023 0.813 0.9815 2.150* 
Potassium (K) 4 0.0056 1.976 7.219 15.82** 
T X K 4 0.0028 1.012 0.1996 0,437 
S X K 55 0.0058 2.057** 0.9350 2.048** 
T X S X K 56 0.0025 0.905 0.5669 1.242 
D X K 4 0.0008 0.297 0.9843 2.156 
T X D X K 4 0.0012 0.432 0.1964 0.430 
S X D X K 56 0.0029 1.022 0.4110 0.900 
T X D X S X K. 
(Error) 56 0.0028 0.4563 
Total 299 
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Table 25. Analysis of variance of percentage of Na and yield of Na in 
ryegrass for the second 3 successive harvests. 
% Na Na yield 
Source of Mean Mean 
variation d.f. square F square F 
Time (T) 1 0.0025 0.689 0.0730 0.096 
Soils (S) 14 0.8795 239.3** 149.53 198.0** 
T X S 14 0.0081 2.215* 1.620 2.144* 
Depth (D) 1 3.882 1056.2** 282.68 374.3** 
T X D 1 0.0003 0.098 0.0045 0.006 
S X D 14 0.6560 178.5** 121.54 160.9** 
T X S X D 14 0.0054 1.473 1.877 2.485** 
Potassium (K) 4 0.0123 3.364* 14.537 19.25** 
T X K 4 0.0018 0.497 0.4461 0.590 
S X K 56 0.0097 2.658** 0.9639 1.276 
T X S X K 56 0,0041 1.119 0.6691 6,886 
D X K 4 0.0010 0.273 2,795 3.700** 
T X D X K 4 0.0016 0.453 0.1875 0.248 
S X D X K 56 0.0041 1.120 0.6029 0.798 
T X S X D X K 
(error A) 56 0.0036 0.7552 
Harvest (H) 2 0.1440 74.89** 216.24 1016.8** 
T X R 2 0.0008 0.451 0.1312 0.617 
S X K 28 0,0137 6-608** 10.000 47.09.** 
T X S X H 28 0.0017 0.924 0.1859 0.874 
D X H 2 0.0196 10.19** 22.212 104.4** 
T X D X H 2 0.0006 0.325 0.0528 0.248 
S X D X H 8 0.0080 4.171** 7.286 34.26** 
K X H 8 0.0041 2.163* 0.4387 2.063* 
T X K X H 8 0.0012 0.645 0.0907 0.426 
S X K X H 112 0.0024 1.270 0.3892 1.830** 
D X K X H 8 0.0006 0.349 0.1360 0.639 
Error 372 0.0019 0.2126 
Total 899 
Error H = pool of 4-factor and 5-factor interactions. Error B 
used to calculate F for Harvest (H) and all its interactions. 
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Table 26. Analysis of variance of percentages of Na and yield of Na for 
ryegrass for 6 successive harvests. 
% Na Na yield 
Source of Mean Mean 
variation d. f. square F square F 
Time (T) 1 0.0065 2.310 0.3375 0.374 
Soils (S) 14 1.2846 451.6** 530.58 588.2** 
T X S 14 0.0054 1.908 0.9318 1.033 
Depth (D) 1 7.1265 2505.0** 1800.4 1995.8** 
T X D 1 0.0004 0.151 0.3397 0.376 
S X D 14 0.9025 317.2** 388.75 430.9** 
T X S X D 14 0.0037 1.324 0.7923 0.878 
Potassium (K) 4 0.0363 12.77** 4.622 5.123** 
T X K 4 0,0010 0.376 1.100 1.219 
S X K 56 0.0078 2.751** 1.305 1,446 
T X S X K 56 0.0027 0.984 1.042 1.154 
D X K 4 0.0196 6.914** 1.840 2.039 
T X D X K 4 0.0015 0.550 1.008 1.117 
S X D X K 56 0.0059 2.076** 1.442 1.598 
Ï X S X D X K 
(Error A) 56 0.0028 0.9020 
Harvest (H) 5 1.4547 791.1** 881.28 683.0** 
T X H 5 0.0005 0.309 4.846 3.755** 
D wm. / v V # / i u . / »  20 
T X S X H 70 0.0023 1.255 1.319 1.022 
D X H 5 0.0901 49.03** 122.99 95.32** 
T X D X H 5 0.0009 0.491 0.4991 0.386 
S X D X H 70 0,0266 14.48** 17.216 13.343** 
K X H 20 0.0270 14,72** 30.952 23.989** 
T X K X H 20 0.0015 0.823 1.8115 1.404 
S X K X H 280 0.0037 2.021** 2,6993 2.092** 
D X K X H 20 0.0072 3.939** 6.7364 5.221** 
Error 930 0.0018 1.2902 
Total 1799 
Error B - pool of 4-factor and 5-factor interactions. 
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and 26 respectively. 
% The effect of exchangeable Na in the soils and the appli­
cation of K fertilizer on the % Na in the plants of the different harvests 
is summarized in Table 27. The % Na in the plants increased as the level 
of exchangeable Na in the soil increased. And the % Na in the plants 
generally increased from the 1st to the 3rd ryegrass harvest. Application 
of K fertilizer decreased the % Na in the plants of the first two harvests 
except on soils with very low (5 to 7 ppm) levels of exchangeable Na. 
This indicates that the increasing percentages of Na in the plants in 
later harvests is probably associated with the decrease in K availability 
in the -soils at the later harvests resulting from K uptake by the plants 
in the first harvests. 
The Na content of the plants from the majority of the soils, which 
contained less than 22 ppm exchangeable Na, was generally less than 0.2%. 
However, the Na content of plants from the Seymour subsoil with 115 ppm 
exchangeable Na exceeded 1.0% Na in some of the later harvests. 
Analyses of variances shows highly significant differences for K 
treatment neans for the first and first three harvests, but not for the 
fourth and second three harvests. It is clear that the effect of K applied 
on the level of % of Na in plants was greater during the first, second and 
the third harvest but not after. Figures 27 and 28 show this effect for 
both depths and comparison of the two figures explains the highly signifi­
cant of the term depth x treatment of K for the first and three first 
harvests and for the term harvest x depth x treatment of K in Table 26. 
This high % of Na in ryegrass plants must not be interpreted as due to a 
high uptake of Na by the plant, because uptake of Na will be lowest on 
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Table 27- Average 7. Na in 6 harvests of ryegrass plants grown on surface 
and subsoil samples with different levels of exchangeable N at 
0 and 200 ppm of applied K . 
Range of K Average % Na 
exchangeable No. of applied Harvest No. 
Na (ppm) soils ppm 1 2 3 4 5 6 
5-7 3 0 .04 .03 .09 .11 .09 .08 
8-21 23 0 .13 .12 .20 .18 .17 .20 
28-47 3 0 .39 .44 .56 .47 .39 .51 
115 1 0 . 60 .74 1.10 1.04 .95 1.22 
5-7 3 200 .04 .04 .07 . 10 .09 .09 
8-21 23 200 .05 .07 .17 .20 .19 .22 
28-47 3 200 .11 .17 .51 .57 .46 .59 
115 1 200 . 32 .42 . 86 .32 .78 .94 
Figure 27. Percentage 
at 5 levels 
c ctTîTc S ponci 5 
of Na in ryegrass plants in 
of K applied to the surface 
to the average of 30 values 
six successive harvests 
soils. (Each point 
for 15 surface soils) 
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Figure 28. Percentage of Na in ryegrass in six successive harvests at 5 
levels of K applied to the subsoils. (Each point corresponds 
to the average of 30 values for 15 subsoils) 
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tlie average for the last three harvests as it will be discussed later. 
The relationship between the Na yields in the first harvest of rye­
grass from surface soil and subsoil samples without K applied treatment 
and the exchangeable Na extracted with neutral N ammonium acetate solu­
tion is shown in Figure 29. Data for the Edina, Seymour and Welier sub­
soils were not included in the linear regression equation. A very highly 
2 
significant linear correlation was found (r = 0.891**) which indicates 
the close relationship between plant uptake of Na and the chemical deter­
mination of Na obtained for the range of soils and subsoils in this study. 
A linear relationship was also found between the cumulative Na yield at 
six harvests and the exchangeable Na in the surface soils and subsoils. 
Figure 29. Seymour subsoil was not included in the last linear regression. 
Differences between Na yield means for soils was highly significant 
during the first harvest, first three, fourth and second three harvests, 
but soil mean differences for yield of Na were higher over the first three 
harvests t-han over the eecond three harvests. Differences betvesn depth 
means were highly significant for each harvest and are more consistent than 
differences between soil means. Comparison of the soil means for the depth 
0-15 cm shows that yields of Na are very much influenced by the dry matter 
yield. Order of soils does not correspond necessarily to the order of soils 
found for the X of Na. Thus soil mean for the Galva during the first 
harvest shows the highest value of Na yield followed in a decreasing order 
by Canisteo, Edina, Clarinda, Seymour, Webster-lS, Ostrander, Webster-14 
and Monona. For the subsoils Na yield mean decreased following the order 
from Seymour, Edina, Clarinda, We lier, Ostrander, Monona, Galva, Fayette, 
Webster-13 and Canisteo. Thus for subsoil means during the first harvest 
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the effect of the high value of exchangeable sodium for the four first 
subsoils named above seems to influence the uptake of sodium by the plants 
grown in these subsoils. 
The effect of the application of K on the uptake of sodium by the 
plants is shown in Figures 30 and 31, Analysis of variance shows a highly 
significant difference between the K treatment means for both depths. 
In discussing the percentage of Na and the yields of Na in the 
plants, soils and subsoils studied here, have been grouped as follows: 
1. Soils with exchangeable Na level from 5 to 7 ppm, like We Her, 
Marshall and Ida soils. 
2. Soils and subsoils with exchangeable Na level from 8-21 ppm, in 
which are included most of the soils and subsoils studied here. 
3. Soil samples with exchangeable Na level from 28 to 47 ppm, as 
Clarir.da, We Her and Edina subsoils, and 
4. A subsoil sample with 115 ppm of exchangeable Na, a Seymour 
subsoil, 
A very marked difference between the averages of % of Na in plants 
and the cumulative yields of Na for each of those four groups, at each 
harvest and the effect of the application of 200 ppm of K are shown in 
Figures 32 and 33, respectively. Average lines for each group are indi­
cated with numbers 1 to 4 in the figures following the same order as they 
were mentioned above. 
Figure 29. Relationship between the exchangeable Na in surface soils 
and subsoils, extracted with neutral N ammonium acetate solu­
tion and the yields of Na by ryegrass plants without K ferti­
lizer treatments at the first harvest (solid points) and the 
cumulative yield of Na for the six harvests 
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Figure 30. Yields of Na by ryegrass plants during six successive harvests 
at different levels of K applied to the surface soils. (Each 
point corresponds to the aver^ige of 30 values for 15 surface 
soils) 
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Figure 31. Yields of Na by ryegrass plants during six successive harvests 
at different levels of K applied to the subsoils, (Each point 
corresponds to the average of 30 values for 15 subsoils) 
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Figure 32. Percentages of Na in ryegrass plants at each successive harvest 
for the treatments of 0 and 200 ppm of K applied to the surface 
soils End subsoil.Is. (Poiuts Ou csch liHc Correspond to the 
averages for a particular group of surface soils and subsoils) 
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Figure 33. Cumulative yields of Na in ryegrass plants at each successive 
harvest, with treatments of 0 and 200 ppm of K applied to the 
surface soils and subsoils. (Points on each line correspond 
to the averages for the particular group of surface soils and 
subsoils) 
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SUMMARY AND CONCLUSIONS 
The objectives of this study were to estimate the availability to 
plants and to chemical extraction of native K and of added K in several 
Iowa soils. Evaluations of the laboratory and greenhouse results were 
done by obtaining indexes of available exchangeable K in the laboratory 
with neutral N NH^OAc solution ard developing meaningful relations between 
their indexes and the estimates of plant availability of K, as % K and K 
uptake by ryegrass plants in the greenhouse. Depth of the soil sample as 
a factor was included by using subsoil samples, 30-45 cm depth, to study 
how K availability changed and how the relations between the two indexes 
were influenced by sampling depth. Fifteen undried soils and fifteen 
undried subsoils were used in the greenhouse experiment to grow ryegrass 
plants and to obtain six successive harvests. 
In the relation between the index of the native exchangeable K in 
the surface soils obtained in the laboratory and the plant availability of 
K obtained In the greenhouse by the K yield of the plants without K applied, 
the ratio of K yield at the first harvest to K exchangeable was 1.05:1, 
given by the coefficient of the linear regression. This ratio increased 
to 2.02:1 when considering the cumulative K yield of the first three 
harvests. 
When comparing the cumulative K yield at six harvests to the exchange­
able K in the surface soils there was a ratio of 3.0:1 for the noncalcar-
eous soils, with the exception of We lier soil, and of 5.0:1 for the cal­
careous soils. Ratios for the subsoils were greater than those found with 
surface soils for the respective K yields at the first harvest, and the 
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cumulative K yield at the third harvest, with coefficients of linear 
regression (b^) of 1.64 and 4.87, respectively. 
Exchangeable K provided a quantitative index of plant availability of 
the native K in the soils and subsoils studied here. Very highly signifi­
cant linear correlation coefficients were obtained for both soil depths. 
The responses to the K applied to the soils in this particular study 
were different among several soils. A type of response shown by Clarinda, 
Clarion, Ostrander, with a low initial exchangeable K, had their greatest 
K yield responses at the first harvest, with a decreased response at the 
second and a low response effect at the third harvest. Cumulative yield 
increase responses during the first three harvests were greater for 
these surface soils than for the other surface soils, with a recovery of 
over 80% of the K applied. 
Fayette and Edina and Webster-14 soils showed a moderate K yield 
response at the first harvest, with a decreased response at the second, 
and a low response at the third harvest. However, these responses at the 
second and chird harvests were not as low as those found for the first 
group of soil mentioned. Cumulative K yield responses during the first 
three harvests were moderate, with a recovery of 70-80% of the K applied. 
Surface soils with a low K yield response were characterized by 
Galva, Seymour, and Ida soils, with a higher response in the third than 
in the second harvest. Cumulative K yield responses at the third harvest 
showed a recovery of 40 to 55% of the K applied= 
welier soil was characterised by the lowest K yield response at the 
first harvest, with an increased response at the second and third harvests. 
A cumulative K yield response at the third harvest of this soil showed a 
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recovery of less than 50% of the K applied. 
Ida and Monona surface soils showed the lowest recovery of the K 
applied for all surface soils. 
Increases in K yields due to added K were less for subsoils than for 
the surface soils except for the We lier, Tama and Monona subsoils. 
A decrease in the exchangeable K levels due to the six successive 
harvests was shown in all surface soils and subsoils irrespective of the 
levels of K applied to the samples. 
The additional experiment with surface soil samples taken from field 
plots which had received K fertilizer applications showed that recovery 
of that K applied was similar to that shown in the main experiment with K 
applied to undried surface soil samples in the greenhouse. 
Plant uptake of Na was very highly related to the exchangeable Na for 
the range of surface soils and subsoils in this study. It was also shown 
a definite effect of K on % of Na in the plants as well as on the uptake 
of Na by ryegrass plants. 
The above discussion can be concluded as follows : 
1. Exchangeable K in these undried surface soil samples extracted 
with neutral N JJH^OAc ranged from 18 to 206 ppm and for these undried sub­
soil from 7 to 50 ppm of K. No relationship was found between the exchange­
able K values and other chemical properties of the soil and subsoil samples. 
Exchangeable K valuès were greater for soils than for subsoils» 
2. A significant linear relationship was obtained between the index 
of exchangeable K and the availability of native exchangeable K to rye­
grass plants, under the conditions used in this study and within the 
range of soils and subsoils studied. 
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3. The above relationships were significant when using the K and 
the uptake of K by ryegrass plants during the first harvest as well as the 
cumulative K uptake during the three first harvests. 
4. Responses to the K treatments, taken as increases of K yield over 
the treatment without K added, can be shown as three types: soils with 
high responses at the first harvests and a cumulative recovery in the 
first three harvests of above 80% of the K added; soils with moderate 
response at the first harvest and a cumulative recovery in the first 
three harvests of 70-80% of the K added; and soils with a lowest response 
at the first harvest but increasing at the second and third harvest. 
Cumulative recovery in the first three harvests for this last type of 
response ranged from 40 to 70% of the K added. 
5. Plant availability of K added to the surface soils was generally 
greater than that of the K added to the subsoils. 
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Table A.I. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Fayette soil. 
l ime iDepthz  K Harvests  
aaaea  
ppm 1  2  3  4  5  6  
1  1  0  4 .  10  2 .14  1 .18  0 .56  0 .71  0 .77  
2  1  0  4 .89  2 .6  1  1 .65  0 .94  0 .  21  0 .11  
1  1  50  4 .65  2 .79  1 .77  0 .82  1 .  13  0 .82  
2  1  50  5 .11  2 .94  1 .60  0 .84  0 .  81  0 .62  
1  1  100  4  =  67  2  =  45  1  = 91  0 .85  0=  75  0 .36  
2  1  100  4 .94  2 .96  2 .57  0 .99  1 .  20  0 .92  
1  1  150  5o  24  2  o 93  2=10  0 .91  Go 76  0 .54  
2  1  150  6 .21  2 .78  2 .21  1 .35  0 .98  0 .62  
1  1  200  4 .72  3 .35  1 .94  1 .48  1 .  68  1  .22  
2  1  200  5 .65  2 .72  1 .81  1 .06  0 .29  0 .57  
1  2  G 5 .  23  2 .72  2 .75  1 .03  0 .65  0 .61  
2  2  0  4 .48  2 .26  2 .74  1 .36  0 .74  0 .50  
1  2  50  2 .60  2 .36  3 .  16  1 .26  0 .54  0 .26  
2  2  50  3 .55  2 .49  2 .57  0 .84  0 .  6  3  0 .36  
-, 2  100  3 .41  3 .06  2 .91  1 .08  0 .51  0 .36  
2  2  100  4 .62  2 .72  2 .90  1 .08  0 .54  0 .41  
1  2  150  2 .  10  3 .15  3 .37  1 .09  0*79  0 .61  
2  2  150  3 .88  2 .81  2 .81  1 .41  0 .67  0 .53  
1  o  onn 1  a n  ^ ^  0  •1  1  3  n liC. A nc 
^ # V ^  
2  2  200  4 .33  3 .51  3o 26  1 .29  O o  83  0 .64  
J 1  =  Potass ium added 110  days  before  p lant ing  date .  
2  =  Potass ium added 15  days  before  p lant ing  date ,  
«  1  =  Sample  f rom û  -  15  cm.  
2  =  Sample  f rom 30  -  45  cm.  
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Table A.2. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Tama soil. 
TimeiDepthz K Harvests 
added 
ppni  1  2  3  4  5  6  
1  1  0  6 .69  3 .39  3 .  10  1 .07  0 .41  1 .19  
2  1  0  5 .52  4 .05  4 .39  1 .37  0 .  85  0 .65  
1  1  50  6 .  10  4 .40  4 .47  1 .87  1 .  74  1 .00  
2  1  50  8 .03  4 .  16  4 .27  1 .24  1 .26  0 .97  
1  1  100  6 .20  3 .92  3 .94  1 .63  0 .93  0 .78  
2  1  100  7 ,02  4 .50  4 .09  1 .11  0 .98  0 .76  
1  1  150  5  = 90  3  =  00  3=40  0  = 95  0=  63  0 ,69  
m c /\ "% c  r»  3  r *  l i  1  -> r \  n fh  n  n ai 6  i  aV /  e  WO J  «  VO O e  7  4  V, 7.C. W #  U  
1  1  200  6 .71  4 .54  3 .95  1 .27  1 .16  0 .78  
2  1  200  7 .68  3 .64  3 .95  1 .48  1 .03  0 .96  
1  2  0  4 .00  2 .99  3 .32  1 .64  1 .  17  0 .92  
2  2  0  5 .06  2 .78  2 .92  1 .01  Oo 82  0 .80  
1  2  50  3 .97  3 ,48  2 .82  1 .  16  0 ,94  0 .83  
2  2  50  5 .22  3 .34  2 .84  1 .35  1 .  28  1 .01  
1  2  100  4 .  23  2 .55  3 .23  1 .55  1 .  '46 1 .  02  
2  2  100  6 ,75  3 .40  2 .98  0 .88  0 .82  0 ,65  
1  2  150  4 .61  3 .99  3 .  29  1 .45  1 .32  1 .37  
2  2  150  5=11  3 ,98  2=49  0=92  1 .21  0 .89  
1  2  200  5 .30  3 .59  3 .72  1 .30  1 .04  0 .84  
2  2  200  5 .78  3 .84  3 .48  1 .49  1 .20  0 .70  
*  1  =  Potass ium added 110  days  before  p lant ing  date .  
2  =  Potass ium added 15  days  be fore  p lant ing  date .  
= 1  -  Sample  f rom 0  -  15  cm.  
2  =  Sample  f rom 30  -  45  cm.  
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Table A.3. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Marshall soil. 
T I M E I D E P T H Z  K  Harvests  
added 
PPŒ 1  2  3  4  5  6  
1  
2  
1  
1  
0  
0  
4 . 7 6  
5 . 3 7  
4 .  1 8  
3 . 5 5  
2 .  1 9  
2 . 2 2  
1 . 0 5  
1 . 1 4  
1 . 3 4  
0 . 7 8  
1 . 0 1  
0 . 5 8  
1  
2  
1  
1  
5 0  
5 0  
5 . 5 6  
6 . 3 2  
3 . 9 6  
3 .  1 7  
2 . 9 7  
2 . 3 5  
1 . 0 5  
1 . 2 6  
1 . 3 3  
1 . 3 6  
1 . 0 5  
1 . 4 1  
1  
2  
1  
1  
1 0 0  
1 0 0  
5 ,  1 7  
6 . 4 1  
3 . 5 6  
3 = 3 0  
2 . 9 1  
2 , 8 9  
1 . 0 3  
1 , 2 7  
1 .  5 9  
1 . 2 2  
1 . 4 4  
0 . 7 8  
2  
1 5 0  
1 5 0  
6 . 3 0  
D  o  4 9  
4 . 2 5  
3 = 3 9  
3 . 0 3  
2 .  3 3  
1  =  0 7  
0 . 6 9  
1  =  3 2  
1 . 0 7  
0 . 7 1  
1 . 0 3  
1  
2  
1  
1  
2 0 0  
2 0 0  
5 . 8 8  
7 . 5 4  
4 . 0 6  
3 . 4 2  
2 . 9 1  
2 . 4 1  
1 . 1 3  
1 . 1 4  
1 =  3 6  
1 .  0 1  
1 - 0 5  
1 . 0 2  
1  
2  
2  
2  
0  
G  
3 . 3 1  
3 .  2 9  
2 . 2 2  
2 . 9 8  
2 . 6 1  
2 . 5 1  
1 . 0 3  
1  e  6 0  
1 . 0 0  
1  e  4 4  
0 . 6 5  
1 . 0 0  
1  
2  
2  
2  
5 0  
5 0  
4 . 0 0  
3 . 9 7  
2 . 7 4  
3 . 2 2  
2 . 5 7  
2 . 8 2  
2 .01  
1 . 6 4  
1 , 8 1  
1 , 9 5  
1 . 3 4  
1 . 6 4  
1  
2  
2  
2  
l O O  
Î 0 0  
4 . 4 4  
5 . 3 1  
3 . 7 4  
3 . 0 7  
5 .  5 5  
2 . 6 7  
t . 6 3  
1 .22  
" s  -  2 S  
0 .96  
f\ e r  r >  V  A 
0 . 7 4  
1  
2  
2  
2  
1 5 0  
1 5 0  
3 . 7 7  
5 .20  
3 . 5 4  
2 .96  
3 . 7 8  
3 . 2 0  
1 . 7 2  
1 . 4 3  
1 . 3 0  
1 . 1 5  
0 . 7 7  
0 . 9 6  
1  
2  
2  
2  
2 0 0  
200 
3 . 8 4  
4 . 8 3  
3 . 9 1  
3 . 4 1  
2 . 7 0  
2 . 5 7  
1 . 5 5  
1 . 3 8  
1 . 7 9  
1 .  4 0  
1 . 1 3  
0  =  8 7  
i  1  =  Potass ium added 110  days  be fore  p lant ing  date*  
2  =  Potass ium added 15  days  before  p lant ing  date .  
£  1  =  SâJBpie  f rom 0  -  15  cm.  
2  =  sample  f rom 30  -  45  cm.  
159 
Table a . 4 .  Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Weller soil. 
TimeiDepthz  K Harvests  
added 
ppm 1  2  3  4  5  6  
1  
2  
1  
1  
0  
0  
5 -15  
6 .61  
4 .03  
3 .78  
3 .98  
2 .69  
1 .39  
1 .04  
1 .  
1 .  
18  
35  
0 .82  
0 .87  
1  
2  
1  
1  
50  
50  
6 .21  
6 ,07  
5 .  12  
3 ,80  
3 .04  
2 ,68  
1 .62  
0 ,93  
1 .  
0 ,  
35  
83  
0 .99  
0 ,78  
1  
2  
1  
1  
100  
100  
5 ,96  
6 .38  
2 ,85  
3 .76  
3 ,61  
3 .  53  
1 .33  
1 .23  
1 ,  
1 .  
19  
13  
0 ,90  
0 .86  
1  1  150  6 .2% 5 .  10  3 .OS 1 .48  0 .  77  0 .61  
2  1  150  6 .  36  4 .58  3 .75  1 ,73  1 ,  34  1 .02  
1  
2  
1  
1  
200 
200  
5 .38  
5 .84  
4 .01  
3 .72  
3 .72  
3 .  30  
1 .13  
1 .30  
1 ,  
1 .  
14  
22  
0 .93  
0 .92  
1  
2  
2  
2  
0  
u  
3 .23  
4 .42  
3 .45  
3 .  /8  
3 .06  
2 .55  
1 .04  
0 .76  
0 .  
Ô.  
52  
51  
0 .52  
0 .36  
1  
2  
2  
2  
50  
50  
3 .  19  
3 .68  
4 -  16  
4 .35  
3 .05  
3 .24  
0 .74  
0  = 85  
0 .  
Oo 
28  
48  
0 .16  
0  = 46  
*a 
2  
2  
2  
luO 
100  
2 .72  
3 .88  
J .4y  
4 ,44  
2 .  1o  
3 .28  
0 .79  
0 .88  
0 .  
0 .  
50  
28  
9 . 3 2  
0 .30  
1  
2  
2  
2  
150  
150  
3 .60  
4 .35  
4 .43  
3 .85  
3 .54  
3 .26  
1 .30  
1 .29  
0 .  
0 .  
78  
75  
0  .66  
0 .58  
1  
2  
2  
2  
200  
200  
4 .34  
4 .57  
4 .21  
4#  60  
3 .55  
3 .13  
1 ,20  
•« 4#  1  •  1  o  
0 ,  
0 .  
78  
55  
0 ,70  
0 .53  
-  1  =  Potass ium added 110  days  be fore  p lant ing  date .  
2  -  Potass ium added 15  days  before  p lant ing  date .  
'  1 -  Sample  f rom G -  15  cm,  
2  =  Sample  f rom 3Ô -  45  cm.  
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Table A.5. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Clarinda soil. 
l ime iDepthz  K Harvests  
added 
ppir 1  2  3  4  5  6  
1  1  0  4=79  3  =  79  3=06  0  = 45  0=  33  0  = 25  
2  1  0  5 .54  3 .74  2 .55  0 .68  0 .68  0 .56  
1  1  50  5 .37  4 .67  3 .18  0 .92  0 .86  0 .  59  
cn c  c  c  O )  / i  n  1Q A /J 1  (\ ii~i 3  V ^9 \J ^   ^# U» "Y V* r w V*  ^  f  v  •  - r  *  
1  1  100  5 .70  4 .22  3 .22  0 .97  0 .36  0 .33  
2  1  100  6 .41  4 .06  2 .81  0 .98  0 .57  0 .39  
1  1  150  5 .11  4 .7  Î  3 .  85  0 .80  0 .  42  0 .26  
2  1  150  6 .62  4 .92  3 .45  0 .92  0 .66  0 -60  
1  1  200  6 .00  5 .  18  3 .62  0 .79  0 .44  0 .22  
2  1  200  5 .62  4 .54  4 .  26  1 .28  0 .  92  0 .53  
1  2  0  3 .03  2 .87  1 .62  0 .73  0 . 6 1  0 .59  
2  2  0  3 .88  2 .50  1 .12  0 .61  0 .32  0 .22  
1  2  50  3 .42  3 .41  2 .  12  0 .86  0 . 6 1  0 .54  
2  2  50  3 .22  3 .21  U95  0 .91  0 .73  0 .54  
1  2  100  2 .24  3 .63  2 .77  1 .37  1 .00  0 .70  
2  2  100  3 .99  2 .76  2 .45  1 ,14  0 ,98  0 .72  
1  2  150  4 .23  4 .80  2 .75  0 .57  0 .46  0 .34  
2  2  150  4  =  69  2.11 1  = 73  1 .12  0 .  89  0 .62  
1  2  200  4 .17  4 .56  3 .04  1 .08  0 .83  0 .60  
2  2  200  4 ,  82  5=12  2 ,31  1  = 18  1=19  0 .76  
i  1  =  Potass ium added 110  days  before  p lant ing  date .  
^ 1 ~ S&mpls froîû 0 " 15 Cm. 
2  =  Sample  f rom 30  -  45  era .  
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Table à.6. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Edina soil. 
TimeiDepthz  K Harvests  
added 
ppro  1  2  3  4  5  6  
1  1  0  4 .  34  4 .23  2 .14  1 .09  0 .  30  0  .  66  
2  1  0  4 .89  3 .83  2 .29  0 .80  0 .75  0 .61  
1  1  50  3 .84  3 .77  2 .22  1 .46  1 .  11  0 .88  
2  1  50  5 .66  3 .71  2 .77  1 .16  0 .68  0 .70  
1  1  100  5 .51  4 .47  2 .97  0 .70  1 .16  1 .01  
2  1  100  5 .38  3 .66  2 .31  1 .17  0 .73  0 .74  
1  1  150  II o
 
4  =  43  2 .68  1 .08  0 .89  0 .83  
2  1  150  5 .74  3 .93  2 .58  1 .45  0=91  0  = 96  
1  1  200  5 .31  4 .79  2 .79  1 .18  0 .65  0 .47  
2  1  200  5 .17  4 .00  3 .49  1 .57  1 .  00  0 .70  
1  2  Q 3 .22  3 .32  1  = 30  0  = 72  0 .  14  0 .18  
2  2  0  4 .65  2 .50  1 .79  0 .94  0 .49  0 .51  
1  2  50  3 .75  3 .  11  2 .64  1 .22  0 .  59  0 .56  
2  2  bO 5 .  /5  3 .72  2=71  1  = 08  0 .64  0 .  57  
1  2  100  4 .21  3 .51  2 .55  0=83  0=  36  0 ,36  
2  2  100  4 .61  2 .77  2 .45  1 .01  0 .60  0 .62  
1  2  150  3 .48  4 .05  2 .  14  0 .99  0 .58  0 .56  
2  2  150  3 .68  3o 05  2 .  89  1 .38  0 .  87  0 .74  
1  2  200  3 .35  3 .74  2 .79  1 .15  0 .68  0 .66  
2  2  200  5 .02  4 .14  2 .12  1 .05  0=59  0  = 53  
-  1  =  Potass ium added 110  days  before  p lant ing  date .  
2  =  Potass ium added 15  days  before  p lant ing  date .  
?  Î  -  Saaple  F R O E  0-15  C E .  
2  =  Sample  f rom 30  -  45  cm.  
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Table A.7. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Seymour soil. 
Time*Depth2  K Harvests  
added 
ppm 1  2  3  4  5  6  
1  1  0  5 .65  3 .80  3 .48  1 .43  0 .  66  0 .59  
2  1  0  5 .51  3 .39  3 .84  1 .87  1 .11  0 .65  
1  1  50  6 .42  3 .00  2 .21  1 .00  0 .61  0 .53  
2  1  50  6 .51  2 .7  2  3 .  34  1 .41  0 .  93  0 .67  
1  1  100  3 .88  4 .57  3 .52  1 .52  1 .  26  0 .92  
2  1  100  6 .04  3 .17  3 .50  2 .05  1 .28  0 .82  
1  1  150  6 .54  3 .66  2 .77  1 .53  0 .  89  0 .76  
2  1  150  5  =  74  3 ,42  4 ,00  2 .20  1 ,  51  0 ,91  
1  1  200  6 .59  3 .84  4 .  19  2 .09  1 .  17  0 .97  
2  1  200  7 .  13  3 .38  3 .94  2 .06  1 .45  0 .87  
1  2  0  3 .58  3 .06  1 -85  1 .87  1 .  18  0 .79  
2  2  0  4 .22  2 .63  2 .65  2 .10  0 .67  0 .66  
1  2  50  3 .46  3 .11  2 .79  1 .81  0 .  95  1 .13  
2  2  50  3 .61  3  .  00  2 .42  1 .65  0 .98  0 .91  
1  2  100  3 ,78  2 .99  2 ,77  2 -15  0 .  94  0 .74  
2  2  100  3 .80  2 .58  3 .  16  2 .02  1 .  39  1 .09  
1  2  150  3 .21  2 .93  3 .32  2 .31  1 .66  1 .25  
2  2  150  4 .98  3 .37  3 .21  1 .84  1 .  18  1 .19  
1  2  200  3 .73  3 .45  3 .35  2 .  18  1 .  63  1 .21  
2  2  200  4 .10  3 .36  4 .  19  2 .26  1 ,45  0 .89  
1  1  =  Potass ium added 110  days  be fore  p lant ing  date  
2  =  Potass ium added 15  days  before  p lant ing  date .  
2  1  =  Sample  f ro® 0  -  15  cm= 
2  =  Sample  f rom 30  -  45  cm.  
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Table A.8. Dey matter yields (g/pot) in six successive 
harvests of ryegrass on Monona soil. 
ï ime iDepthz  K Harvests  
added 
ppm 1  2  3  4  5  6  
1  1  0  i i .69  3 .66  2 .45  1 .42  1 .  87  2 .07  
2  1  0  5 .68  3 .  10  2 .49  1 .50  1 .  04  0 .79  
1  1  50  4 .  18  4 .00  2 .90  1 .14  1 .  18  0 .88  
2  1  50  5 .46  3 .55  2 .40  1 .43  1 .36  1  .  13  
1  1  100  4 .91  4 .17  2 .58  1 .56  1 .24  0 .89  
2  1  100  4 .76  4 .08  1 .92  0 .86  0 .  91  0 .79  
1  1  150  4 .02  3 .89  2 .46  1 .12  1 .  00  0 .97  
2  1  150  6 .63  3 -62  2 .66  1 .33  0 .  88  0 .98  
1  1  200  5 .33  4 .  16  2 .85  1 .46  1 .  01  1  .10  
2  1  200  4 .73  3 .45  2 .65  1 .33  0 .  96  1 .47  
1  2  0  3 .21  2 .53  2 .55  1 .51  0 .41  0 .32  
2  2  0  4 .46  2 .54  2 .  18  0 .94  0 .11  0 .50  
1  2  50  3 .41  3 .04  2 .98  1 .45  0 .  69  0 ,50  
2  2  50  3 .70  2 .31  2 .31  1 .12  0 .60  0 .50  
1  2  100  3 .  10  3 .33  2 .98  1 .50  1 .  13  0 .90  
2  2  100  4 .49  2 .27  3 .26  1  .80  0 .64  0 .50  
1  2  150  2 .97  2 .97  3 .20  1 .79  0 .  92  0 .88  
2  2  150  3 .75  2 .61  2 .35  1 .58  0 .  86  0 .62  
1  2  200  3 .68  3 .08  3 .62  1 .70  0 .  95  0 .68  
2  2  200  4 .70  3 .27  3 .  16  2 .07  0 .70  0 .67  
1  1  =  Potass ium added 110  days  before  p lant ing  date»  
2  =  Potass ium added 15  days  before  p lant ing  date ,  
2  1  =  Sample  f rom 0  -  15  cm» 
2  =  Sample  f rom 30  -  45  cm.  
164 
ïable A.9. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Galva soil. 
l imeiQepthz  K Harves ts  
added 
ppm 1  2  3  4  5  6  
1  1  0  7 .65  5 .20  5 .33  2 .83  1 .  30  1 .09  
2  1  0  8 .63  5 .26  6 .  12  3 .29  1 .  34  0 .98  
1  1  50  8 .34  5 .54  5 .77  2 .38  1 .  18  1 .02  
2  1  50  9 .05  5 .3Ô 5 .45  3 .13  1 .77  1 .15  
1  1  100 7 .45  5 .26  6-02  3 .22  1 .  75  0 .91  
2  1  100 9 .23  4 .37  6 .43  3 .66  1 .49  1 .03  
1  1  150 7 .96  5 .05  5 .86  3 .39  1 .  69  1 .05  
2  1  150 9 .95  5 .31  6 .16  3 .85  1 .  59  1 .22  
1  1  200 7 .43  5 .51  4 .84  2 .97  1 .44  1 .08  
2  1  200 9 .33  4 .92  5 .68  3 .53  1 .  80  1 .47  
1  2  0  4 .14  4 .04  3 .00  1 .69  0 .99  0 .69  
2  2  0  4 .28  3 .20  2 .67  1 .17  0 .81  0 .80  
1  2  50  3 .91  3 .  11  2 .81  1 .35  0 .64  0 .71  
2  2  50  3 .96  3 .07  2 .  54  1 .53  0 .  92  0 .60  
1  2 100 3 .70  3 .06  4 .01  2 .07  1 .09  0 .73  
2  2  100 4 .39  J .10  3 .21  1 .79  0 .87  0 ,78  
1  2  150 4 .  10  3 .72  2 .82  1 .50  0 .76  0 .76  
2  2  150 4 .50  2 .96  3 .76  1 .82  1 .  02  0 .62  
1  2 200 4 .70  4 .21  2 .83  1 .18  0 .70  0 .73  
2  2  200 5 .04  3 .54  3 .16  1 .68  0=92 0 ,61  
*  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ia ia  added 15  days  before  p las t iag  da te ,  
2 1 = Sample crom 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A . 1 0 -  Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Clarion soil. 
Time^Depthz K Harvests 
added 
PPt  1  2  3  4  5  6  
1  1  0  3 .51  3 .44  2 .26  1 .06  0 .76  0 .72  
2  1  0  4 .86  2 .81  2 .51  0 .99  0 .  36  0 .40  
1  
2  
1  
1  
50  
50  
4 .  16  
5 .32  
3 .67  
3 .80  
2 .40  
2 .43  
0 .94  
1 .09  
0 .  49  
0 .62  
0 .56  
0 .69  
1  
2  
Î  
1  
100 
100 
4 .47  
4 .88  
3 .  39  
3 .70  
2-66  
2 .21  
1 .14  
0 .86  
0 .45  
0 .61  
0 .44  
0 .63  
1  
2  
1  
1  
150 
150 
5 .36  
6 ,29  
3 .51  
4 ,56  
3 .14  
2 .27  
1 .55  
0 .83  
0 .  82  
0 .45  
0 .73  
0 .46  
1  
2  
1  
1  
200 
200 
5 .30  
5-97  
3 .82  
4 .86  
1 .55  
3 .  17  
1 .15  
1 .37  
0 .  85  
0-84  
0 .63  
0 .70  
1  
2  
2  
2  
0  
0  
3 .04  
3 .37  
1-95  
2 .03  
0 .97  
1 .05  
0 .77  
0 .91  
0 .42  
0 .64  
0 .27  
0 .71  
1  
2  
2  
2  
50  
50  
3 .  14  
3 .55  
2 .65  
2 .27  
1 .61  
0-69  
1 .00  
1 .03  
0 .42  
0 .  44  
0 .19  
0 .40  
1  
2  
2  
2  
100 
100 
3 .41  
4 .58  
2 .90  
3 .07  
1 .99  
1 .62  
1 .05  
1 .04  
0 .69  
0 .74  
0 .50  
0 .77  
1  
2  
2  
2  
150 
150 
3 .47  
4 .89  
3 .09  
3 .55  
2 .64  
2 .25  
1 .27  
1 .12  
0 .  80  
0 .77  
0 .80  
0 .85  
1  
2  
2  
2  
200 
200 
4 .47  
5 .06  
3 .61  
2 .96  
2 .87  
1 .68  
1-39  
1 .07  
0 .  76  
0 .  64  
0 .74  
0 ,60  
*  1  = Potass ium added 110 days  before  p lant ing  da te ,  
2  =  Potass ium added 15  days  before  p laut iag  da te ,  
2 1 = Sample from 0 - 15 cm-
2 = Sample from 30 - 45 cm-
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Table À. 11. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Ida soil. 
Time*Depth2 K Harvests 
added 
ppm 1  2  3  4  5  6  
4 1  G '4. 2 9  3.36  3 .51  U97 1= 34  U 11 
2  1  0  4 .54  4 .09  2 .31  1 .95  1 .51  1  .40  
1  1  50  
o
 t 4 ,00  3 ,44  1 .99  1 .  39  1 .05  
2  I 50 4 .  14  3 ,71  3 .57  2 ,02  1 .  30  0 .87  
1  1  100 4 .54  3 .35  3 .66  2 ,03  1 .41  1 .05  
2  1  100 4 .27  3 ,73  3 .29  2 .11  1 .55  1  ,25  
1  1  150 3 .38  3 ,97  3 .56  2 .41  1 .47  1 .01  
2  1  150 5 .  13  2 .82  3 .77  2 ,90  2 .  04  1 .49  
1  1  200 4 .44  4 ,27  3 .59  2 .10  1 .  06  0 ,76  
2  1  200 4 .82  3 ,63  3 .75  2 .32  1 .  59  1 .09  
1  2  0  2 .78  2 ,63  2 .71  1 .49  0 .77  0 .79  
2  2  0  4 .21  3 .66  3 .55  2 .05  1 .  29  1 ,02  
1  2  50  4 .53  3  .83  1 .50  1 .06  1 .64  0 .55  
2  2  50  3e  19  J .73  3 .69  1-76  0 .98  0=90 
1  2  100 3 .91  3 .95  3 ,96  2 .18  1 .58  1 ,51  
2  2  100 4 .31  2 .85  1 .91  1 .99  1 ,56  1 .42  
1  2  150 3 .51  3 ,87  3 ,19  1 .49  0 .76  0 .50  
2  2  150 4 ,22  4 ,07  3-62  2 .22  1=66 1 .66  
1  2  200 3 .94  3 ,68  2 .29  1 .63  1 .33  1 .17  
2  2  200 5 .  12  2 ,91  2 ,65  2= 19  U29 1 ,13  
1  
1 
II 
II 
T° 
1 
Po tass ium added 110 
Potass ium added 15  i 
days  before  p lant ing  
âays  before  p lant ing  d  
da te .  
1 = Sample from 0-15 cm. 
2 = Sample from 30 - U5 cm. 
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Table A. 12, Dry matter yields (g/pot) in six successive 
harvests cf ryegrass on Ostrander soil. 
limeiDepthz K 
added 
ppm 
Harves ts  
3  4  
1 
2 
Q 
0 
3,67  
4 ,41  
3 ,58  
3 ,  1  1  
1 .75  
1 .93  
0 , 6 0  
0,96  
0 .64  
0 .92  
0 .54  
0 .90  
I 
2 
1 
2 
1 
2 
50 
50  
1 0 0  
100 
150 
150 
200 
200 
5.38  
6,11 
5.36  
5 .46  
5 ,66  
5 ,51  
5 .32  
5 .77  
3 .98  
3 .00  
4 .03  
3 .54  
4 .06  
4 .72  
4 .48  
4 .65  
2 . 1 6  
2 .47  
2 .29  
2 .77  
2 ,35  
2 ,15  
3 .26  
2 .47  
0 .88  
0.85  
1 .  17  
0 ,94  
0 ,86  
1,24  
0 .91  
0 .46  
0 ,50  
0 , 6 1  
0,  48  
0 ,79  
0 .41  
0 .58  
0 . 6 1  
0.39  
0 ,48  
0 ,48  
0 .75  
0 .  54  
0 ,46  
0 .53  
0 .47  
1 
2 
2 
2 
0 
0 
2.76  
3 .31  
2 .29  
2 . 1 6  
1.53  
1 .77  
0 .65  
1 .05  
0 .09  
0 . 6 6  
0.70  
0 .65  
1 
o 
2 
3 
50 
sn 
3.32  
3 .54  
2 . 6 1  
2.34  
2. 10 
1.48  
1 . 1 1  0,  64  0 .66  
0 . 2 0  
1 
2 
z 
2 
100  
100 
4.  18  
3 .43  
3 .07  
2 .41  
2 .37  
1 . 8 0  
1.07  
1.26 
0.  56  
0 . 6 2  
0.97  
0 ,66  
1 
•> 
2 
-y 150 2 .61  4,54  
2 . 8 8  
-a Cii 
2.09  1.21 0.57  0 .62  
0 ,  64  
1 
2 
2 
2 
200 
200 
3,85  
5 .  12  
3 ,03  
3 = 29 
3,  04  
2 , 8 2  
1,50  
1^42 
0.67  
1 . 1 A 
0.58  
0^74 
s  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  =  Fotâss î t îû i  âuu«u 15  days  before  p ldut ing  date® 
2 I = Sample froni 0 — 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A. 13. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Webster-13 soil. 
TimeiCepthz  K Harves ts  
added 
pptD 1  2  3  4  5  6  
1  0  6  = 09  3  = 65  3 .65  1 .94  1 .  17  0 .64  
2  1  0  5 .67  4 .51  3 .69  1 .29  1 .03  0 .94  
1  1  50 5 .41  5 .22  5 .  14  2 .23  1 .36  1 .11  
2  50  6 .  11  4 .94  3 .74  1 .7  1  1 .37  1  = 21  
1  1  100 5 .88  6 .1  5  5 .  16  1 .60  1 ,27  0 .92  
2  1  100 D.  36  5 .26  3 .89  1 .64  0 .87  0 .82  
1  1  150 5 .92  5 .  16  5 .  15  2 .59  1 .37  0  .89  
2  1  150 Ô.  10  4 .90  3 .57  1 ,72  1 .  02  1 ,57  
1  1  200 5 .86  4 .50  4 .64  1 .81  1 .  11  0 .85  
2  1  200 6 .46  4 .57  3 .77  1 .59  1 .03  0 .62  
1  2  0  3 .  24 3 .01  1 .89  1 .13  0 .  56  0 .56  
2  2  0  4 .20  3 .41  2 .  15  1 .15  0 .47  0 .38  
1  2  50  3 .  17  2 .  14  1 .24  0 .89  0 .79  0 .56  
2  2  50  3-85  3 .42  2 .39  1 .24  0 .87  0 .78  
1  2  100 3 .57  3 .49  3 .  17  1 .74  0 .98  0 .84  
2  2  100 4 .37  3 .74  2 .  20  1 .17  0 .  88  0 .55  
1  2  150 3 .66  3 .63  1 .73  1 .46  0 .78  0 .62  
2  2  150 3 ,35  3=12 1  = 37  1 .08  0 .79  0 .59  
1  2  200 3 .57  4 .42  3 .82  1 .78  0 .82  0 .81  
2  2  200 4 .14  4 ,05  2 ,  y2  1 . /9  1 .  15  1 .20  
1  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
2 1 = Sample from 0-15 cm, 
2 - Sample from 30 - 45 cm. 
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Table A.14. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Canisteo soil. 
TimeiDepthz K Harvests 
added 
FF® 1  2  3  4  5  6  
1  1  0  4 .32  2 .20  1 .26  0 .81  0 .47  0 .  19  
2  1  0  5 .01  3 .25  1 .85  1 .03  0 .40  0 .23  
1  1  50  4 .79  4 .0  1  2 .35  1 .28  0 .  81  0 .60  
2  1  50  4 .97  2 .84  2 .  42  1 .  26  0 .79  0 .  57 
1  1  100 5 .47  3 .06  1 .79  1 .11  0 .  86  0 .56  
2  1  100 4 .65  2 .97  2 .54  1 .39  1 .08  0 .76  
1  1  150 5 .62  3 .93  2 .61  1 .29  0 .  83  0 .51  
2  1  150 5 .28  3 ,37  3 .41  1 .89  0 .  93  0 .66  
1  1  200 6 .02  3 .87  2 .68  1 .55  0 .  97  0 .56  
2  1  200 6 .12  3 .66  3 .26  1 .82  1 .17  0 .71  
1  2  0  2=63 2 .36  1 .45  0 .97  C.  86  0 .44  
2  2  6  2 .92  2 .52  1 .49  1 .03  0 .41  0 .22  
1  2  50  3 .29  2 .55  1 .28  0 .70  0 .80  0 .58  
2  2  50  4 ,  34  2 .21  1 .62  1 .24  0 .67  0 ,32  
1  2  100 3 ,51  2*86 1 .47  1 .05  0 .  17  0 .57  
2  2  100 3 .31  3 .46  2 .50  1 .22  0 .  66  0 .44  
1  2 150 3 .81  2 .72  2 .45  1 .54  0 .76  0 .56  
'•? 2 1  sk X. a 3 n  A •> A  1  f \  do  A IIC. #  V  ^  t  •  B ^  o ^ J V O V/  
1  2  200 4 .36  2 .82  2 .44  1 .38  0 .83  0 .70  
2  2  200 3 .45  2 .58  2 ,62  1 .70  0 .  92  0 .64  
* 1  -  Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
^ 1 = Sampl€ from 0 - 15 cm= 
2 = Sample from JO - 45 cm. 
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Table A. 15. Dry matter yields (g/pot) in six successive 
harvests cf ryegrass on Webster-14 soil. 
limeiDepthz K Harvests 
added 
ppm 1  2  3  4  5  6  
1  1  0  5 .  19  4 .52  2 .77  1 .19  1 .  08  0 .85  
2  1  0  5 .37  3 .32  1 .57  0 .79  0 .  92  0 .52  
1  1  50  6 .43  4 .39  2 .17  1 .16  0 .  87  0 .63  
2  1  50  6 .  17  4 .42  2 .28  1 .32  1 .  46  0 .96  
1  1  100 5-84  3 .91  2 .  26  1 .36  1 .  15  0 .91  
2  1  100 5 .90  4 .32  2 .03  1 .46  1 .  19  0 .75  
1  150 6 .22  5 ,  1  1  2 .78  1 .77  1= 34  1 ,04  
2  1  150 5 .86  4 .62  2 .04  1 .54  1 .36  1 .18  
1  1  200 6 .  39  4 .21  3 .07  1 .78  1 .46  1 .29  
2  1  200 7 .00  3 .70  2 .56  1 .77  1 .  23  0 .95  
1 0  2 .97  2 .71  1 .26  0 .74  Q.  47  0  = 20  
2  2  0  3 .47  2 .27  1 .10  1 .00  0 .77  0 .46  
1  2  50  4 .  12  3 .69  1 .84  0 .77  0 .47  0 .15  
2  2  50  3 .88  2 .90  1 .91  0 .96  0 ,  63  0 .  50  
1  2  ICO 4 .20  3 .33  2 .17  1 .12  0 .  58  0  = 36  
2  2  100 3 .80  3 .27  2 .  12  0 .91  0 .51  0 .45  
1  2  150 4 .73  3 .31  2 .77  1 .27  0 .72  0 .47  
2  2  150 4 .  15  3 .73  2 .91  1 .62  So 14  0  » 66  
1  2  200 4 ,23  3-16  2 .29  1-33  0 .7  1  0 .48  
2  2  200 4 .50  2 .85  2 .31  1 .39  0 .93  0 .62  
^ 1  =  Potass ium added 110 days  before  p lant ing  da te ,  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
= 1 = Sample froa 0 - 15 ca. 
2 = Sample from 30 - 45 cm. 
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Table A.16. Percentages of K in the ryegrass in six 
successive harvests on Fayette soil. 
TimeiDepthz  K Harves ts  
added 
ppm 1  2  3  4  5  6  
1  
2  
1  
1  
0  
0  
1 .55  
1 .45  
1 .05  
1 .25  
0 .  60  
0 .70  
1 .05  
1 .45  
1 .  55  
1 .  02  
2= 10  
2 .14  
1  
2  
1  
1  
50  
50  
2 .  15  
1 .75  
1 .30  
1 .20  
0 .85  
0 .60  
1 .40  
1 .25  
1 .  45  
1 .40  
2 .30  
2 .45  
1  
2  
1  
1  
100 
100 
2 .50  
2 .  40  
1 .85  
1 .65  
0 .85  
0 .65  
1 .20  
1 .30  
1 .  20  
1 .  10  
1 .87  
1  .95  
1 
2 
1  
1  
150 
150 
2 .70  
2 ,40  
1 .80  
2 .  15  
0 .90  
0 .95  
1 .35  
1 .35  
1 .40  
Î .  25  
2 .40  
1 .90  
1 
2 
1  
1  
200 
200 
3 .  10  
2 .75  
1 .65  
2 .20  
1 .25  
1 .30  
1 .80  
1 .85  
1 .75  
1 .  50  
2 .05  
2 .11  
1 
2 
2-
2  
0  
0  
1-  15  
0 .85  
1 .00  
1 .30  
0 .70  
0 .90  
0 .90  
0 .80  
0 .85  
0 .70  
1 .60  
1 .25  
1  
2  
2  
2  
50  
50  
2 .25  
1 #  30  
1 .45  
1  « 2  5  
1 .15  
0 .75  
0 .90  
0.90 
0.70  
0 .65  
1 .25  
1 .35  
1  
2  
2 
2 
too 
100 
2,40 
1.95  
1 .50  
1 .80  
0 .85  
0 .80  
0 .80  
1 .05  
0 .80  
0 .90  
1  .38  
1 .34  
1 
2 
2 
2  
150 
150 
3 .65  
2 .90  
2 .10  
1 .95  
1.10 
1.00  
0 .95  
0 .90  
0 .80  
0 .80  
1 .55  
1 .45  
1  
2  
2  
2  
200 
200 
3 .20  
3.00 
2.05  
1 .85  
1 .35  
1 .30  
1 .05  
1 .00  
0 .  85  
1 .05  
1 .12  
1  = 65  
*  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added :5  days  before  p lant ing  da te ,  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.17. Percentages of K in the ryegrass in six 
successive harvests on Tama soil. 
TimeiDepthz  K Harves ts  
added 
ppm 1  2  3  4  5  6  
1  1  0  2 .30  2 .15  1 .20  1 .15  0 .90  1  = 00  
2  1  0  2 .30  1 .90  1 .  10  1 .55  0 .  95  1  .40  
1  1  50 2 .50  2 .05  0 .95  0 .95  0 .  80  1 .15  
2  Î  50  2 .  15  2 .10  1 .05  1 .35  1 .25  1 .60  
1  1  100 2 .90  2 .25  1 .  25  1 .15  1 .20  1  .95  
2  1  100 2 .60  2 .  15  1 .00  1 .25  1 .  00  1 .60  
1  1  150 3 .40  2 .80  1 .35  1 .40  1 .  45  2 .15  
2  1  150 2 .85  2 .35  1 .20  1 .20  1 .  00  1 .45  
1  1  200 3 .60  2 .35  1 .50  1 .75  1 .40  1  .90  
2  1  200 3 .25  2 .65  1 .40  1 .20  1 .  05  1 .65  
1  2  0  1 .50  1 .50  1 .05  0 .80  0 .70  1 .15  
2  2  0  1 .05  1 .35  1 .10  0 .90  0 .85  1 .60  
1  2  50  2 .00  1 .25  1 .  15  1 .  10  0 .90  1 .35  
2  2  50  1 .50  1 .60  1 .  15  0 .90  0 .85  1 .25  
1  2  100 2 .55  1 .95  1 .30  0 .95  0 .85  1 .35  
2  2  100 1 .70  1 .90  1 .20  1 .05  0 ,90  1 .50  
1  2  150 2 .95  1 .60  1 .20  1 .10  1 .05  1 .35  
2  2  150 2 .55  1 ,70  1-60  1 .25  0 .95  1=55 
1  2  200 3 .  10  2 .30  1 .20  1 .15  0 .90  1 .20  
2  2  200 2 ,65  2 .30  1  = 25  1 .05  0 ,  80  1  .  30 
1 1 = Potassium added 110 days before planting date. 
2 - Potassium added "55 days before planting date. 
= I = Samcle from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.18. Percentages of K in the ryegrass in six 
successive harvests on Marshall soil. 
Time'Depth^ K Harvests 
a d d e d  
P F ®  1 2  3  4  5  6  
1  1  0  2=55 2  = 05  1 ,55  2 .25  2 .  15  2 .60  
2  1  0  2 .40  2 .15  1 .65  2 .35  2 .00  2 . 9 5  
1 1  50  2 .80  2 .30  1 .35  2 .40  2 .  15  2 .75  
2  1  50  2 .55  2 .30  1 .75  2 .65  2 .55  3 .  10 
1  1  100 3 .  15  2 .40  1 .05  2 . 3 5  2 . 7 5  3.15  
2  1  100 2 .95  2 .50  1 .80  2 .45  2 .  60  3 .20  
1  1  150 3 .  30  2 .40  1 .  50  2 .60  2 .  80  3 .  GO 
2  1  150 3 .35  2 .35  1 .45  2 .90  3 .  10  3 . 9 5  
1  1 200 3 .65  2 . 5 0  1.75  2 .40  2 .80  3 . 6 0  
2  1 2 0 0  3.  10 2 .60  1 .85  3 .  10  2 .65  3 .40  
1  2  0  1.55  1 . 8 0  1.50  1 .70  1 .  50  2 .20  
2  2  0  1 .50  1 .45  1 ,75  1 .50  1 .45  2 .20  
1  2  50  1 .90  1 .85  1 . 9 0  1.40  1 .30  2 .05  
2  2  50 U7Q 1 . 5 0  1 . 6 5  1 . 4 5  1,45  2o 10  
1  2  100 2 .  1 0  1 .80  1 .65  1 .45  1 .  15  1 .35  
2  2  1 0 0  1 . 9 5  2.00  1 .35  1 .15  1 .55  2 .60  
1  2  1 5 0  2 . 6 0  1 . 9 5  1 . 6 0  1.50  1 .35  1 .90  
2  2  150 2 .25  2 .45  1  = 75  1  = 45  1 . 4 5  2.45  
1  2  2 0 0  2 . 8 0  2.35  2 .15  1 .85  1 .70  2 . 2 0  
2 2  200 2=50 2 , 4 0  2.05  Z.15  1 .  90  2 .80  
1  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  = ?o tass i«s  added 15  days  before  p lant ing  da te^  
2 I = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.19. Percentages of K in the ryegrass in six 
successive harvests on Heller soil. 
Tiine*Depth2 K Harvests 
added 
p p m  1 2  3  4  5  6  
1  1  0  2=90 2 ,35  1-75  1 .85  1 .75  2 .25  
2  1  0 2 .85  2 .50  2 .45  1 .90  1 .95  2 .60  
1  1  50 3 .00  2 .50  1 .70  2 .05  1 .  95  2 .50  
2  1  50 2 .95  2 .80  1 .70  1 .85  1 .60  3  = 05  
1  1  TOO 3 .40  3 .35  2 .60  1 .85  1 .90  2 .95  
2  1  100 3 .  10  3 .05  2 .  15  2 .10  2 .25  3 .05  
1  1  150 3 .  40  2 .75  3 .  00  1 .35  1 .90  3 .45  
2  1  150 3 .  15  2 .85  1 .90  2 .00  2 .  05  2  = 80  
1  1  200 3 .45  3 .05  1 .95  3 .05  2 .95  3 .85  
2  1  200 3 .  15  3 .15  2 .75  2 .70  2 .95  3 .30  
1  2 0  1 .80  1 . 1 0  0.45  0 .50  0 .70  1  .00  
2  2  0  1 .55  0 .85  0 .45  0 .75  0 .70  0 .95  
1  2  50  2 .45  1 .20  0 .55  0 .75  0 .75  1 .25  
2  2  50  2=40 1  = 15  0 .55  0 ,75  2,60  1 .20  
1  2  100 3 .00  1 .90  1 .  35  1 .00  1 .00  1  .63  
2  2  1 0 0  2.40  1 .50  0 .75  0 .70  0 .  75  1 .25  
1  2 1 5 0  2.50  1 .90  1 . 1 0  0.90  1 .00  1 .40  
2 2 150 2 ,45  1 ,15  1 ,10  1 .00  1 .  10  1 .45  
1  2  200 2 .80  2 .20  1 . 2 0  1.20  1 . 2 0  1.50  
2  2  200 2 .65  2 .  25  1 .  15  1 .00  1 .  35  1 .60  
1  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  = Potass ium added 15  days  before  p lant ing  da te*  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
table a .20. Eeccentages of K  in the ryegrass in six 
successive harvests on Clarinda soil. 
l imeiDepthz  K Harves ts  
added 
ppm 1  2  3  4  5  6  
1  1  0  1 .30  0 .85  0 .55  0 .90  0 .75  0 .95  
2  1  0  0 .95  0 .85  0 .65  0 .80  0 .  80  1 .10  
1  1  50  1 .75  1 .05  0 .60  0 .65  0 .60  1 .05  
2  1  50  1 .55  1 .20  0 .60  0 .70  0 .  70  1 .15  
1  1  100 2 .75  1 .30  0 .60  0 .65  0 .80  1 .  10 
2  1  100 2 .05  1 .40  0 ,70  0 .60  0 .65  0 .60  
1  1  150 2 .85  1 .50  0 .60  0 .75  0 .  85  1  .25  
2  1  150 2 .35  1 .45  0 .65  0 .65  0 .  80  1 .05  
1  1  200 2 ,90  1 .70  0 .80  0 .80  0-70  1 .10  
2  1  200 2 .80  1 .90  0 .80  0 .75  0 .70  1 .20  
1  2  0  0 .90  0 .55  0 ,35  0 .45  0 .45  0 .60  
2  2  0  0 .70  0 .60  0 .37  0 .45  0 .45  0 .85  
1  2  50  1 ,65  0  = 85  0 .45  0 .45  0 .  45  0 .60  
2  2  50  1 ,75  0 .95  0 .60  0 .45  0 .40  0 .65  
1  2  100 2 .80  1 .45  0 .80  0 .55  0 .45  0 .85  
2  2  100 2 .  15  1 .60  0 .45  0 .45  0 .45  0 .70  
1  2  150 2 .65  1 .10  0 .60  0 .65  0 .60  0 .85  
2  2  150 2 .40  2 .10  1 .00  0 .60  0 .55  0 .80  
1  2  200 2 .85  1 .75  0 .85  0 .65  0 .65  0 .95  
2  2  200 2 .60  1 .55  1 .05  0 .65  0 .60  0 .90  
*  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
2 1 = Sample from 0-15 cm. 
0 = Qamnlc: ^ A — IIQ 
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Table A.21. Percentages of K in the ryegrass in six 
successive harvests on Edina soil. 
Iime*Depth2 % 
added 
ppm 
Harvests 
I 
2 
1.65  
1 .60  
1.25  
1 .30  
1.10 
0.80  0 .85  
0 .90  
0 .  95  
1 ,40  
1 .50  
1 
2 
1 
2 
1 
2 
1 
2 
50 
50  
ICO 
100 
150 
150 
200 
200  
2.50  
1 .95  
2 .35  
2 .35  
2 .85  
2 .65  
3 .  10  
3 .  15  
1 .65  
1 .75  
1 .60  
1 .95  
2 . 0 0  
2 . 1 0  
1.95  
2 .35  
1 . 0 0  
0 .90  
1.00 
0.95  
0 .90  
1 .35  
1 .  35  
1 . 2 0  
0 . 8 0  
0.75  
0 .94  
0 . 8 0  
0 . 8 0  
0 . 8 0  
1 .10  
1 . 0 0  
0.85  
0» 75  
1 .  05  
0 .85  
0 .85  
0 .85  
0 .95  
1 . 0 0  
1.30  
1 . 2 0  
1 .65  
1 .45  
1. 15 
1.35  
1 .55  
1 .50  
1 
2 
2 
2 
0 
0 
1.10 
0 . 8 0  
0.70  
0 .90  
0 .95  
0 .85  
0 .73  
0 .80  
0.  50  
0 .70  
0 .85  
1.20 
1 
2 
2 
2  
50 
50  
1 .50  1 .10  
1 .  1 0  1.05  
0 .70  
0 .65  
0 .55  
0 .65  
0. 60 
n 
1.05  
1 ^ 05 
1 
2 
2 
2 
100 
100 
1.95  
1 .95  
1 .30  
1.60 
0 . 8 0  
0.95  
0 .75  
0.80 
0.85  
0=65 
1 .  30  
1.00 
2 
2 
150 
150 
2 .80  
2.70  
1 .45  1 .  25  1 .05  
1 .05  
1.00 
n QA 
1.35  
1 .40  
1 
3 
2 
2 
200 
200 
3.  15 
2 .45  
2 . 0 0  
2 .00  
1.65  
1  K n  
1.30  
1 .15  
1 .25  1.80 
* 1  -  Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
2 1 = Samcie from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.22. Percentages of K in the ryegrass in six 
successive harvests on Seymour soil. 
TimeiDepth? K 
added 
PPn 2 
Harvests 
1 0 2 .70  1 .85  1 .25  1 .10  1 .05  1 .85  
2  1  0  2 .50  1 .95  1 .40  0 .90  0 .85  1 .55  
1  1  50  2 .80  2 .65  1 .70  1 .25  1 .  10  1 .45  
2  1  50  2 .60  2 .80  1 .20  1 ,30  1 .30  2 .05  
1  1  100 3 .60  1 .85  1 .  35  1 .35  1 .55  1  .80  
2  1  100 3 .00  2 .  35  1 .55  1 ,25  1 .35  1 .90  
1  1  150 3=05 2 .55  1 .70  1-50  1 .  30  2 .35  
2  150 2 .85  2 .30  1 .90  1 .25  1 .05  1  = 90  
1  1  200 3 .  20 2 .45  1 .55  1 .45  1 .  60  2 .50  
2  1  200 3 .  10  2 .80  1 .95  1 .45  1 .  10  1 .70  
1  2  0  1 .20  1 .05  1 .20  0 .90  0=80 1  = 25  
2  2  0  1 .00  1 .25  1 .00  0 .70  0 .  50  0 .70  
1  2  50  1 .80  1 .20  0 .85  0 .75  0 .80  1 .20  
2  2  50  1 .65  1 .30  1 .10  1 .00  1 ,  10  1 .40  
1  2  ICQ 2 .15  1 ,65  1 .40  1 ,00  0=75 1 ,05  
2  2  100 1 .85  1 .65  1 .05  1 .10  0 .95  1 .35  
1 2 150 2 .50  1 .95  1 .50  1 .05  0 .80  1 .25  
2  2  150 2o 05  1  o 90  1 .00  0=95 Oa 90  1  « 25  
1  2  200 2 .50  1 .90  1 .40  0 .95  1 .  15  1 .75  
2  2  200 2 .25  2 .10  1 .35  1 .30  0 .90  1 .05  
-  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  = Potass ium added 15  days  before  p lant ing  da te ,  
^ 1 = Sample froîa Q - 15 C.T.. 
2 = Sample from 30 - 45 cm. 
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Table A.23. Percentages of K in the ryegrass in six 
successive harvests on Monona soil. 
TimeiDepthz  K Harves ts  
added 
ppm 1  2  3  4  5  6  
Î  0  2 .15  1 .65  1 .80  1 .90  2 -  25 2 .40  
2  1  0  2 .00  1 .95  1 .80  1 .75  1 .75  2 .30  
1  1  50 2 .75  1 .90  1 .40  1 .85  2 .  35  2 .90  
2  1  50 2 .35  1 .90  1 .65  2 . ;5  2 .  20  2 .70  
1  1 ICO 2 .60  2 .05  1 .75  1 .90  1 .80  2 .35  
2  1  100 3 .05  1 .75  2 .20  2 .20  2 .55  3 .10  
1  1  150 3 .35  2 .20  2 .  10  2 .40  2 .30  3 .10  
2  1  150 2 .85  2 .20  1 .90  2 .  10  2 .  35  3 .  15  
1  1  200 3 .  20  2 ,  10  2 .00  2 .20  2 .75  2 .75  
2  1  200 3 .05  2 .45  2 .40  2 .50  2 .60  2 .95  
1  2  Q 1 -05  1 .30  0 .85  0 .80  0 .  70  1 .10  
2  2  0  0 .90  1-  15  1 .00  0 .70  0 .  82  1 .55  
1  2 50  1 .50  1 .25  1 .00  0 . 7 5  0.75  1 .  25  
2  2  50  1 .50  1 .45  0 . 9 0  0.80  0 . 9 5  1 . 5 5  
1 2 100 1-95  1 .40  1 .15  0 .95  1 .10  1 .95  
2  2  100 1 .55  2 .05  1 .25  1 .00  0 .  90  1 .55  
1  2 150 2 .40  1 .90  1 .35  0 .95  1 .05  1 .70  
2  2  150 2 .30  1 .70  1 . 7 0  1.10  1 .10  1 . 7 5  
1  2 200 2 .20  1 .85  1 .  35  1 .15  1 .10  1 .70  
2  2 200 2 . 0 5  2.00  1 .55  1=10 1 .05  U8Ù 
-  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  = Potass ium added 15  days  before  p lant ing  da te .  
2 1 = 
2 = 
Sample from 
Sample from 
0 - 15 cm. 
30 - 45 cm. 
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Table A.24. Percentages of K in the ryegrass in six 
successive harvests on Galva soil. 
limeiDepthz K Harvests 
added 
ppm 1  2  3  4  5  6  
1  
2  
1  
1  
0  
0  
3 .45  
3 .  35  
2 .85  
2 .70  
1 .35  
1 .40  
1 .  05  
1 .05  
0 .90  
1 .  00  
1 .55  
1 .  55  
1  
2  
1  
1  
50  
50  
3 .55  
3 .55  
2 .90  
2 .65  
1 .50  
1 .55  
1 .20  
1 .20  
1 .  00  
0 .  95  
1 .75  
1  .55  
1  
2  
1  
1  
100 
100 
4 .05  
3 .55  
2 .85  
3 .40  
1 .75  
1 .60  
1 .15  
1 .25  
1 .00  
1 .  10  
1  .50  
1 .60  
1  
2  
1  
1  
150 
150 
3 ,95  
3 .?5  
3 ,25  
3 .05  
1 .75  
1  = 65  
1 .20  
1  = 20  
1 .  10  
1 .05  
1 .75  
1 ,45  
1  
2  
1  
1  
200 
200 
4 .  10  
3 .75  
3 .00  
3 .25  
2 .20  
1 .90  
1 .50  
1 .20  
1 .25  
0 .95  
1  .90  
1 .20  
1  2  0  n?5  1 .25  1=15 0=95 1= 35  2 ,  10  
2  2  0  1 .50  1 .45  1 .35  1 .35  1 .70  2 .25  
1  
2  
2  
2  
50  
50  
2 .05  
2 ,05  
1 .80  
1 .80  
1 .30  
1o 55  
1 .30  
1 .15  
1 .60  
1 .35  
2 .55  
1 .70  
1  
2  
2  
2  
ICQ 
100 
2 .55  
2 .45  
2=15 
1 .95  
1  = 25  
1 .40  
1 .20  
1 .15  
1 ,  35  
1 .65  
1 ,90  
2 .65  
1  2  150 2 .65  2 .15  1 .75  1 .20  1 .70  2 .50  
2  2  150 2  = 60  2= 30  1= 50  1 ,40  1 .25  2 .00  
1  
2  
2  
2  
200 
200 
2 .75  
2 .65  
2 .05  
2 .50  
1 .35  
1 .70  
1 .70  
1 .55  
2 .  15  
1 .45  
2 .80  
2 .  10  
t  1  =  Potass ium added 110 days  before  p lant ing  da te .  
2  = Potass ium added 15  days  before  p lant ing  da te .  
2 1 = Saaple fros 0-15 
2 = Sample from 30 - 45 cm. 
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Table A.25. Percentages of K in the ryegrass in six 
successive harvests on Clarion soil. 
TimeiDepthz  K Harves ts  
added 
p p m  1 2  3  4  5  6  
1  1  0  1 .30  1 .15  0 .75  0 .60  0 .  80  1 .35  
2  1  0  1 .05  1 .25  0 .80  0 .60  0 .75  1 .35  
1  1  50 2 .00  1 .20  0 .95  0 .70  0 .  80  1 .50  
2  1  50  1 .60  1 .50  0 .  80  0 .60  0 .  80  1  .20  
1  1  100 2-40  1 .75  0 .65  0 .60  1 .  15  1-56  
2  1  100 2 .25  1 .60  0 .95  1 .00  0 .95  1 .30  
1  150 2  » 60  2 .  15  1 .05  0 .70  0 .  80  1  . 3 5  
2 1  150 2 .  35  1 .95  0 .90  0 .75  0 .  95  1 .20  
1  1  200 2 .90  2 . 2 5  1.70  1 .00  1 .  05  1 .44  
2  1  200 2 .60  2 .05  1 .00  0 .75  0 .90  1 .45  
2  0  1 .05  0 ,90  0 .95  0 .70  0 .  70  0 ,83  
2  2  0  0 .90  0 .85  0 .95  0 .65  0 .70  1  .  10 
1  2 50 1 . 8 5  1.00  0 .95  0 .70  0 .75  0 .30  
2  2  50  1 .60  1 .20  1 .35  0 .75  0 .  70  1  .  10 
1  2  100 2 .35  1 .30  0 .90  0 .70  0 .90  1  .50  
2  2  1 0 0  1.75  1 .30  1 .00  0 .80  0 .  75  1 .10  
1  2 150 2 .60  2 .05  1 ,15  0 .80  1 .00  1 .55  
2  2  150 2 . 0 5  1 . 7 5  1 . 1 0  0 . 7 5  0 . 7 5  1 . 2 0  
1  2 200 2 .70  2 .00  0 .95  0 .85  1 .  00  1  .40  
2  2  200 2 .45  2 .  15  1 .  5 5  0.80  1 .  15  1 .50  
^ 1  =  Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
= 1 a Sample £roin G - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.26. Percentages of K in the ryegrass in six 
successive harvests on Ida soil. 
TimeiDepthz  K Harves ts  
added 
ppm 12  3 15  6 
1 1  0  2 .35  1 .85  1 .50  1 .15  1 .15  1 .60  
2  1  0  2 .05  1 .55  1 .90  1 .35  1 .40  1 .90  
1  1  50 3 .05  1 .90  1 .60  1 .45  1 .25  2 .05  
2  1  50 2 .55  1 .90  1 .60  1 .25  1 .20  1 .90  
1  1  100 2 .65  2 .30  1 .80  1 .35  1 .30  2 .00  
2  1  100 2 . 6 0  2 . 0 5  1=90 1 .50  1 ,45  1 .90  
1  1  150 3 .30  2 .00  2 ,00  1 .40  1 .15  1 .85  
2  1  150 2 .45  2 .75  1 .95  1 .35  1 .20  2=05 
1  1  200 3 . 1 0  2.20  1 .95  1 . 7 0  1.45  2 .40  
2  1  200 2 .70  2 .30  2 .00  1 .45  1 .30  1 .85  
1  2  0  2 .05  1 .20  0 .95  0 .85  0 .80  1 .65  
2  2  0  1 .35  1 .00  0 .70  0 .70  0 .75  1 .15  
1  2  50  1 ,45  1 ,15  1=20 0 .85  0 .90  1*50 
2  2  50  2 .05  1 .15  0 .90  0 .80  0 .80  1 .30  
Î  ^  2bu5 Î .25  0 .95  0 .90  0 .80  s .25  
2  2  100 1 .70  1 .50  1 .50  1 .05  1 .20  1 .65  
1  2  150 2 .30  1 .65  1 .20  0 .90  1 .00  1 .45  
2  2  150 2 .00  1 .45  1 .00  0 . 9 5  1 . 0 0  1,45  
1  2 200 2 ,25  1 .75  1 .45  1 .20  1 .45  2 .00  
2  2  200 2 .10  1 .90  1 .6  0  1 .10  1 .15  1 .80  
* 1  = Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
2 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.27. Percentages of K in the ryegrass in six 
successive harvests on Ostrander soil. 
TimeiDepthz  K Harves ts  
added 
ppm 1  2  3  4  5  6  
1  1  0  1 .  55  0 .90  0 .  55  0 .90  1 .  10  1 .50  
2  1  0  1 .20  1 .00  0 .45  0 .85  0 .90  1 .05  
1  1  50  1 .70  1 .20  0 .50  0 .95  0 .85  1 .00  
2  1  50  1 .50  1 .50  0 .55  0 .75  1 .05  1 .25  
1  1  100 2 .05  1 .45  0 .60  0 .90  1 .  10  1 .20  
2  1  100 2 .00  1 .70  0 .60  0-70  1 .05  1 .45  
1  150 2 .45  1  = 70  0=65 1 ,05  0 .90  1  .25  
2  1  150 2 .45  1 .60  0 .85  1 .00  1 .  15  1  = 50  
1  1  200 3 .00  1 .85  C.70 1 .00  1 .  10  1 .30  
2  1  200 2 .75  1 .75  0 .85  1 .25  1 .40  1 .50  
1  2  0  1 .00  0*70 0 ;90  0=70 0= 95  n i o  
2  2  0  0 .75  0 .75  0 .60  0 .60  0 .65  0 .95  
1  2  50  1 ,  55  0 .95  0 .75  0 .80  0 .75  1 .  10 
2  2  bO 1 .35  1 .00  0 .85  0 .75  0 .  60  0 .75  
1  2  100 1 .  55  1 .35  0 .95  0 .90  0 .90  1 ,10  
2  2  100 2 .00  1 .35  1 .  15  0 .75  0 .  80  1 .05  
1  2  150 3 .  10  1 .65  1 .50  0 .95  0 .  95  1 .35  
2  2  150 2 .  00  1 .20  0 .95  Od 75  0 .80  1  .  30 
1  2  200 2 .60  1 .90  0 .70  0 .90  0 .  90  1 .30  
2  2  200 2 .  15  1 .80  1 .00  0 .95  1o 00  1 .35  
Î  1  = Potass iu ja  added 110 days  before  p lant ing  da te .  
2  = Potass ium added 15  days  before  p lant ing  da te ,  
3 1 = Saapl£ frcs 0-15 ca. 
2 = Sample from 30 - 45 cm-
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Table A.28. Percentages of K in the ryegrass in six 
successive harvests on Webster-13 soil. 
TimeiDepthz  K Harves ts  
added 
ppa  1  2  3  4  5  6  
1  1  0  1 .  50  1 .60  0 .65  0 .65  0 .65  1 .00  
2  1  0  1 .45  1 .25  0 .65  0 .80  0 .75  1 .  10 
1  1  50  1 ,90  1 .50  0 .70  0 .70  0 .65  1 .  10 
2  1  50  1 .75  1 .45  0 .85  0 .80  0 .  70  1 .10  
1  1  100 2 .  25  1 .45  0 .70  1 .05  0 .  80  1  .35  
2  1 100 2 .05  1 .80  0 .85  0-75  0 .  70  1 .20  
•t  150  2  = 45  1  = 85  0 .85  0=90 0=75 U 15 
2  1  150 2 .45  2 .00  0 .95  0 .85  0 .90  1 .25  
1  1 200 2 .70  1 .90  0 .95  1 .05  0 .90  1  .30  
2  1  200 2 .50  2 .05  1 .  10  0 .95  0 .  80  1 .20  
1  £, 0 G m 90  0 .55  0 .55  0 .65  0 .  55  0 .85  
2  2 0 0 .75  0 .65  0 .50  0 .55  0 .65  0 .95  
1 2 50 1 .25  1 .05  0 .75  0 .65  0 .75  0 .95  
2  2 50 1 .20  0 .90  0 .55  0 .65  0 .  65  1 .05  
1  2 100 1 .35  0 .95  0 .75  0 .80  0 ,85  1 .25  
2  2 100 1 .45  1 .00  0 .80  0 .85  0 .75  1 .05  
1 2 150 1 .70  1 .10  1 .05  1 .10  0 .80  1 .30  
2  2 150 1 .65  1 .30  1 .  3b  0 .90  1 .  00  1  o 45  
1  2 200 1  = 95  1 ,10  0 ,90  0 .85  1 .05  1 .55  
2  2 200 1 .75  1 .35  0 .95  1 .00  1 .  15  1 .55  
a 1  =  Potass ium added 110 days  before  p lant ing  da te ,  
2  -  Potass ium added 15  days  before  p lant ing  da te .  
^ 1 — SââîpJ.e fïTGïâ 0 — 15 Cûio 
2 = Sample from 30 - 45 cm. 
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Table A.29. Percentages of K in the ryegrass in six 
successive harvests on Canisteo soil. 
TimeiDepthz  K Harves ts  
added 
ppiD 1  2  3  4  5  6  
1  1  0  1 .35  1 .20  0 .60  0 .55  0 .60  0  .  90 
2  1  0  1 .40  0 .95  € .70  0 .55  0 .55  0 .85  
1  1  50 1 .75  0 .90  0 .60  0 .55  0 .55  0 .90  
2  1  50  1 .50  1 .40  0 .70  0 .60  0 .55  0 .95  
1  1  100 2 .  15  1 .55  0 .90  0 .60  0 .  55  0 .75  
2  1  100 2 .05  1 .45  0 .75  0 .65  0 .55  0 .85  
1  150 2 .30  U75 0= 85  0 ,70  0 ,65  0 .95  
2  1  150 2 .30  1 .90  0 .  70  0 .60  0 .55  0 .85  
1  1  200 2 .50  1 .85  0 .95  0 .70  0 .70  0 .95  
2  1  200 2 .60  2 .00  0 .70  0 .60  0 .  50  0 .85  
O C 1 .20  0 .70  0-60  0 .55  0=45 1  = 80  
2  2  0  1 .15  0 .70  0 .65  0 .50  0 .  50  0 .85  
1  2  50  1 .65  0 .95  0 .85  0 .70  0 .65  0 .85  
2  2  50  1 .30  1 .30  0 .80  0 .60  Oe 60  0 .30  
1  2  100 2 .05  1 .30  1-05  0 .65  0 .60  1 .00  
2  2  100 2 .15  1 .15  0 .70  0 .65  0 .65  1 .05  
1  2  150 2 .20  1 .70  0 .90  0 .70  0 .65  1 .05  
2  2  150 2 .05  1 .35  0» 80  0=75 0« 80  1 .15  
1  2  200 2 .50  1 .95  1 .  25  1 .00  0 .  82  1  .30  
2  2  200 2 .  70  1 .90  1 .20  1 .00  1 .  00  1*45 
1  = Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
1 — SSITipiS fCOSi 0 ~ 15 cs. 
2 = Sample from 30 - 45 cm. 
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Table A.30. Perceatages of K in the ryegrass in six 
successive harvests on Webster-14 soil. 
Time*Depth2 K Harves ts  
added 
p p m  1 2  3  4  5  6  
1 1 0 
2 1 0 
1  1  50  
2  1  50  
1 1 100 
2  1 100 
1 1  150 
2  1  150 
1 1 200 
2 1 200 
2 2 0 
1 2  50  
2  2  50  
1 2 100 
2 2 100 
1  2  150 
2  2  150 
1 2 200 
2 2 200 
1.75  1 .35  
1 .65  1 .35  
2 .15  1 .60  
2 .05  1 .55  
2 .40  2 .05  
2 .65  1 .60  
2 .95  1=75 
2 .85  1 .75  
2 .85  2 .20  
2 .85  2 .05  
0 .85  0 ,70  
0 .65  1 .05  
1 .20  0 .85  
1 .25  1 .05  
1 .65  1 .10  
2.00 1 .20 
1.90  1 .65  
2 .15  1 .45  
2 .45  2 .00  
2 .55  1 .95  
0 . 8 0  0 . 8 0  
1.35  1 .25  
0 .85  1 .05  
0 .75  1 .20  
0 .95  1 .10  
1 . 1 0  1 . 1 0  
0,85  0 ,90  
1.10 1.20 
1.40  1 .00  
1 .60  1 .15  
0 .70  0 .65  
0-80  0 .65  
0 .75  0 .75  
0 .70  0 .65  
0 .70  0 ,70  
0 .75  0-75  
0 .75  0 .65  
0 .85  0 .80  
1 . 2 0  1 . 2 0  
1 .40  1 ,00  
1 .00  1 .65  
1 .35  1 .75  
1 .15  1 .60  
1 .20  l .bO 
1 .10  1 .55  
1 .05  1 .50  
0 ,80  1 .25  
1 .15  1 .35  
0 .85  1 .30  
1 .00  1 .55  
0 .65  1=25 
0 .65  0 .90  
0 .65  0 .95  
0 .75  1 .15  
0 .75  1  = 30  
0 .90  1 .40  
0 .80  1 .30  
Oo 75  1 ,15  
1 .20  1 .70  
0 .95  1 .50  
1  = Potass ium added 110 days  before  p lant ing  da te .  
2  -  Potass ium added 15  days  before  p lant ing  da te .  
1 = Saspls frcs 0-15 cs-
2 = Sample from 30 - 45 cm. 
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Table A.31. Yields of K (ppm) in six successive 
harvests cf ryegrass on Fayette soil. 
TimeiDepthz  K Harves ts  
added 
ppm 1  2  3  4  5  6  
1  1  0  63  = 55  22 .  47  7 .  08  5 .  88  11 .00  16 .  17  
2  1  0  70 .  90  32 .  62  11 .  55  13 .  63  2 .14  2 .  35  
1  1  50  99 .  S7 36 .  27  15 .  04  1  1 .  48  16 .38  18 .  86  
2  1  50  89 .  ••i2 35.  28  9  = 60  10c  50  11 .34  15 .  19  
1  1  100 116.  15 45.  32  16 .  23  10  = 20  9 .00  6 .  73  
2  1  100 118.  56  48 .  84  16 .  70  12 .  87  13 .20  17 .  94  
1  1  150 141.  48  52 .  74  18 .  90  12 .  28  10 .54  12 .  96  
2  1  150 149.  04  59 .  77  20 .  99  18 .  22  12 .25  11 .  78  
1  1  200 146.  32  5  5 .  27  24 .  25  26 .  64  29 .40  25 .  01  
2  1  200 155.  37  59 .  84  23 .  53  19 .  61  4 .35  12 ,  03  
1  2  C 37 .  14  27 .  20  19 ,  25  9 .  27  7 .22  9 .  76  
2  2  C 38 .  C8 29 .  38  24 .  66  1  0 .  88  5 .18  6 .  25  
1  2  50  58 .  50  34 .  22  36 .  34  11 .  34  3 .78  3 .  25  
2  2  50  63  = 90  31 ,  12  19 .  27  7 .  56  4 .09  4 .  86  
1  2  10C 81 .  6 4  45.  90  24 .  7  3  8 .  64  4 .06  4 .  97  
2  2  100 90 .  09  48 .  96  23 .  20  11 .  34  4 .86  5 .  49  
1  2  150 76 .  65  66 .  15  37 .  07  10 .  35  6 .32  9 .  45  
2  2  150 112 = 52  54 ,  79  28 .  10  12 .  69  5 .36  7 ,  68  
1  2  20C 113,  92  64 .  16  35 .  50  11 .  86  3 .91  0 ,  56  
2  2  200 129.  90  64 .  93  42 .  38  12 .  90  8 .71  10 .  56  
1  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass is iE  added 15  days  before  p lant ing  da te .  
' 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.32. Yields of K (ppm) in six successive 
harvests cf ryegrass on Tama soil. 
TimeiDeptbz  K Harves ts  
added 
ppm 1  2  3  4  5  6  
1 
2 
153.87  
126.96  
12 .  30  
76 .95  48 .29  21 .23  8 .07  
11 .90  
9 .10  
1 
2 
1 
2 
1 
2 
1 
2 
50 152.50  
50  172.64  
10C 
10C 
15C 
15G 
200 
200 
179.80  
182.52  
200.60 
201= 78  
241.56  
249.60  
90 .  20  
87 .  36  
8 8 . 2 0  
96.  75  
84 .00  
84 ,  13  
106.69  
96 .46  
42 .  46  
44 .  83  
49 .25  
40 .90  
45 .90  
47 ,28  
59 .25  
55 .30  
17 .76  
16 .74  
18 .74  
13 .87  
13 .30  
15 ,60  
2 2 . 2 2  
17.76  
13 .92  
15 .75  
11. 16 
9 .80  
9 .13  
9 ,20  
16 .24  
10.81  
11.50  
15 .52  
15 .21  
12 .  16  
14.83  
12 .03  
14 .82  
15 .84  
1 
2 
2 
2 
0 
6 
60= 00 
53.  13  
44, H5 
37.53  
34 ,86  
32 .  12  
13 ,12  
9 .09  
8 .19  
6 .97  
10 .  58  
12.80 
1 
2 
2 
2 
50 79 .40  
78 .  30 
43 .50  
53 .44  
32 .43  12 .76  8 .46  11 .20  
32 .  66  12 .  15  0 , 8 8  12.62 
1 
2 
2 
2 
100  
100  
107,86  
114.75  
55 ,  18  
64 .60  
41-99 
35 .76  
17 ,57  
9 .  24  
12 .41  
7 .  38 
13 .77  
9 .75  
1 
2 
15C 135.99  63 .€4  39 .48  15 .95  13 .86  18 .49  
67  .  66 11 .50  13 .79  
1 
2 
200 164.  30  82 .57  
153=17 88 ,32  
44 .64  
43 ,50  
14 .95  
15 .64  
9 .36  
9 .60  
10.08 Q _ 1  n  
^  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
^ 1 = Sample from 0-15 
2 = Sample from 30 - 45 cm. 
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Table A.33. Yields of K (ppm) in six successive 
harvests of ryegrass on Marshall soil. 
l imeiDepthz  K 
added 
ppn 
Harves ts  
3  U 
J U 
128.88 
85.69  
76 .  32  36 .63  26 .79  15 .60  17 .  1  1  
1  1  5C 155.68  91 .C8 40 .09  25 .20  28 .59  28 .87  
2  1  50  161.16  72 .91  41 .12  33 .39  34 .68  43 .71  
1  1  100 162.85  85 .44  30 .55  24 .20  43 .72  45 .36  
2  1  100 189.09  82 .50  52 .02  31 .11  31 .72  24 .96  
1  1  15C 207.90  102.00  45 .45  27 .82  36 .96  25 .56  
2  î  15C 217,41  91 .41  33 ,78  20 ,01  33 ,17  40 ,68  
1  1  20C 214.62  101.50  50 .92  27 .12  38 .08  37 .80  
2  1  200 233.74  88 .92  44 .58  35 .34  26 .76  34 .68  
1 
2 
2 
2 
C 51 ,30  39 .96  39 .15  17 ,51  15 .00  14 .30  
0  49 .35  43 .21  43 .92  24 .00  20 .88  22 .00  
2 
50 76 .00  
50 67 .49  
50 .69  
30 
48 .83  28 .14  
23 ,  78  46 .  53  
23 .53  27 .47  
28 .27  
1  2  100 93 ,  24  67 ,32  54 ,94  23 ,63  14 ,72  7 .83  
2 2  10C 103.54  61 .40  36 .04  14 .03  14 .88  19 .24  
150 
150 
98 .02  
117.00  
69 .03  60 .48  25 .80  17 .55  
72 .  52  C £ A /> uu. V V w:V # f  o 
14.63  
23 .52  
1 
•? 
2 
9 
20C 107.52  
200 120,75  
91 .88  
81 ,84  
58 .05  28 .67  
52 ,68  29 ,67  
30 .43  24 .86  
36  24 ,  
1  1  = Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
2 1 = Sample from 0 - 15 cm= 
2 = Sample from 30 - 45 cm. 
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Table A.34. Yields of K (ppm) in six successive 
harvests of ryegrass on Weller soil. 
Time*Depth?  K Harvests 
added 
ppm 1  2  3  4  5  6  
1  1  C 149 .  35  9  4 .  70  69 .  Ô 5  25 .  71  20 .65  18 .  45  
2  1  C 188 .  38  94 .  50  65 .  90  19 .  76  26 .32  22 .  62  
1  1  5C 186.  30  128.  00  51 .  68  33 .  21  26 .32  24 .  75  
2  1  5C 179.  06  106.  40  45 .  56  17 .  20  13 .28  23 .  79  
1  1  IOC 202.  64  95 .  47  93 .  86  24 .  60  22 .61  26 .  55  
2  1  100 197.  78  114.  68  75 .  89  25 .  83  25 .42  26 .  23  
1  1  150 212 = 16  140 = 25  92 .  40  28 .  86  14 .63  21 .  04  
2  1  15G 200.  34  130.  53  71 .  25  34 .  60  27 .47  28 = 56  
1  1  20 C 185 .  61  122.  3C 72 .  54  34 .  46  33 .63  35 .  80  
2  1  200 183.  S6 117.  18  90 .  75  35 .  10  35 .99  30 .  36  
2  C 58 .  14  37 .  95  13 .  77  5. 20 3=64 5 = 20 
2  2  C 68 .  51  32 .  13  11 .  47  5 .  70  3 .57  3 .  42  
1  2  50  78 .  15  49 .  92  16 .  77  5 .  55  2 .10  2 .  00  
2  2  5£  88 ,  32  50 .  02  1  / .  82  Do 37 12 .48  5 .  52  
1  2  10  G 81 .  60  66 .  31  29* 43  7  = 90  5  = 00  5, 22 
2  2  100 93 .  12  66 .  60  24 .  60  6 .  16  2 .10  3 .  75  
1  2  150 90 .  CO 84 .  17  38 .  94  11 .  70  7 .80  9 .  24  
2  2  150 1Û6.  57  67 .  3 /  35a  86  12 .  90  8c25 Oe 4 1  
1  2  20  0  121,  52  92 ,  62  42 .  60  14 .  40  9 .36  10 .  50  
2  2  200 121.  10  103.  50  35 .  99  11 .  80  7 .42  O . 48 
1 1 = Potass ium added 110 days  before  p lant ing  da te ,  
2  =  Potass ium added 15  days  before  p lant ing  da te .  
- "! = Sample froin 0 -  15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.35, Yields of K (ppm) in six successive 
harvests cf ryegrass on Clarinda soil. 
TimeiDepth2 k Harves ts  
a d d e d  
fpn  1  2  3  4  5  6  
1  1  G  62.  27  32 .  21  16 .83  4 .05  2 .4?  2 .47  
2  1  C 53 .  58  31 .79  16 .57  5 .44  5 .44  6 .16  
1  1  50  93 .  97  49 .  03  19 .08  5 .98  5 .16  6 .  19  
2  50  87 .  57  43 .92  20 .  04  5 .45  2 .87  5 .40  
1  100 156.  75  54 .86  19 .32  6 .30  2 .88  3 .63  
2  IOC 131.  40  56 .84  19 .67  5 .88  3 .70  2 .34  
1  1 150 145.  63  70 .  65  23 .  1 0  b .  00 3  .57  J .  25  
2  1  150 155.  57  71 .  34  22 .42  5 .98  5 .28  6 .30  
1  1  20C 174.  00  88 .06  28 .96  6 .32  3 .08  2 .42  
2  1  200 157.  36  86 .26  34 .08  9 . 6 0  6.44  6 .  36  
1  2  C 27 .  27  15 .78  5 .67  3 .28  2 .74  3 .54  
2  2  0  27 .  16  15 .00  4 .  14  2 .74  1 .44  1 .87  
1  2  50  56 .  43  28 .98  9 .54  3 .87  2 .74  3 .  24  
2  2  50  56 .  35  30 .49  11 .70  4 ,09  2 .92  3 .51  
1  2  100 62 .  72  52 .  63  22 .  16  7 .53  4 .50  5 .95  
2  2  IOC 85c  78  44 .  16  11 .02  5 ,  13  4 .41  5 ,04  
1  2  15C 112.  0 9  52,80  16 .50  3 .70  2 .76  2 .89  
2  2  1 5 C  112.  56  58 .17  17-30 6 .72  4 .89  4 .96  
1  2  20C 1  18 .  84  79 .  80  25 .84  7 .02  5 .39  5 .70  
2  2  200 125.  32  79 .36  24 .25  7 ,67  7 .  14 6 , -84  
Potass ium added 110 days  before  p lant ing  da te .  
Potass ium added 15  days  before  p laa t ing  da te ,  
Sasiplë from G — 15 CID. 
Sample from 30 - 45 cm. 
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Table A.36. Yields of K (ppm) in six successive 
harvests of ryegrass on Edina soil. 
limeiDepthz K Harvests 
added 
ppin  1  2  3  4  5  6  
1  1  0  71 ,  (1  52 ,  87  23 .54  9 .26  8 .10  9 .24  
2  1  0  78 .  24  49 .  79  18 .32  6 .80  7 .12  9 .  15  
1  1  50  96 .  00  62 .  20  22 .20  11 .68  9 .43  11 .44  
2  1  50  110.  37  64 .  92  24 .93  8 .70  5 .10  8 .40  
1  1  100 129.  48  71 .  52  29 .70  6 ,  58  12 .18  16 .66  
2  1  100 126.  43  71 .  37  21 .94  9 .36  6 .20  10 .73  
1  1  150 133.  55  88 .  60  24 .12  8 .64  7 . 51> 9 .54  
2  1  150 152.  11  82 .  53  34 .83  1  1  .60  7 .7  3  12 .96  
1  1  200 164.  t1  93 .  40  37 .66  12 .98  6 .17  7 .28  
2  1  200 162.  85  94 .  00  41 .88  15 .70  10 .00  10 .50  
1  2  C 35 .  12  26 .  74  12 .35  5 .26  0 .70  1 .53  
2  2  c  37 .  20  22 .  50  15 .21  7 .52  3 .43  6 .12  
1  2  50  56 .  25  34 .  2  1 18 .48  6 .71  3 .54  5 .88  
2  2  50  63 .  25  39 .  06  17=61 7 .02  4 .  16  5 .98  
1  2  100 82 .  C9 45 .  63  20 .40  6 .22  3 .06  4 .68  
2  2  100 89 .  89  44 .  32  23 .27  8 .08  3 .90  6 .  20  
1  2  150 97 .  44  58 .  72  26 .75  10 .39  5 .80  7 .56  
2  2  15C 99 .  36  57  = 95  36 .12  1  4 .  4  9  7-83  10 .36  
1  2  20G 105.  52  74 .  80  46 .03  14 .95  8 .50  11 .88  
2 2 20 C 122 ,  99  62 .  80  31 .80  12 .07  6 .76  9 .01  
1  1  =  Potass ium added 110 days  before  p lant ing  da te .  
2  =  Potass ium added 15  days  before  p lant ing  da te= 
~ 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.37, Yields of K (ppm) in six successive 
harvests of ryegrass on Seymour soil. 
TimeiDepthz K 
added 
PPm 
Harvests 
3 4 
1 
2 
1 
2 
1 
2 
0 152.55 
C 137.15 
50 
50 
179.76 
169.26 
100 139,68 
1 0 0  1 8 1 . 2 0  
70. 30 
66, 10 
79. 50 
76. 16 
84.54 
74. 49 
43.50 
53.76 
37.57 
40.08 
47,52 
54.25 
15.73 
16. 83 
12.50 
18.33 
20.52 
25.62 
6.93 
9.43 
6.71 
12=  09  
19.53 
17.28 
10.91 
10.07 
7. 68 
13= 73 
16a 56 
15.58 
1 
2 
131, 13V.4/ 
150 163.59 
53.33 
78.66 
24.4 8 11.57 1 7 * 8 6  
76.00 27.50 15.85 17.29 
1 
2 
20C 
20C 
210.c8 
221.03 
94. 08 
94.64 
64.94 
76.83 
30.30 
29.87 
18.72 
15.95 
24.25 
14.79 
1 
2 
2 
2 
C 
c  
42.96 
42. 20 
32. 13 
32. 87 
2 2 . 2 0  
26.50 
16.83 
14.70 
9.44 
4.35 
9.87 
4.62 
2 
2 
50 
50 59, 56 
37.32 
39,00 
23.71 
26,62 
13.57 
16.50 
7.60 13.56 
10.78 12.74 
1 
2 
2 
2 
100 
100 
81.27 
70. 30 
49. 33 
42. 57 
38.78 
33. lb 
21.50 
2 2 . 2 2  
7.05 
13.20 
7.77 
14.71 
1 
2 
2 
2 
150 
15C 
80. 25 
102.C9 
57. 13 
64- 03 
49.80 
32. 10 
24.25 
17.48 
13.28 
10.62 
15.63 
14.87 
1 
2 
2 
2 
20C 
200 
93. 25 
92. 25 
65.55 
70. 56 
46.90 
56. 56 
20.71 
29. 38 
18.74 
13.05 
21,17 
^ 1 = Potassium added 110 days before planting date. 
2 = Potassium added 15 days before planting date. 
2 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.38. Yields of K (ppm) in six successive 
harvests cf ryegrass on Monona soil. 
TimeiDepthz K 
added 
PPŒ 
Harvests 
1 
2 
100.Ê3 
113.60 60.45 
44. 10 
44.82 
26=98 
26.25 
42.07 
18 .20  
49.68 
18. 17 
1 
2 
1 
2 
1 
9 
50 
5G 
IOC 
100 
150 
150 
2 0 0  
200 
114.95 
128.31 
127.c6 
145. 18 
134.67 
188,95 
170.56 
144.26 
76.00 
67.45 
£5.48 
71.40 
85. 58 
79.64 
67.36 
84.52 
40.60 21.09 27-73 
39.60 30.74 29.92 
45. 15 
42.24 
51.66 
50.54 
57.00 
63.60 
29.64 
18.92 
2 6 . 8 8  
27.93 
32. 12 
33.25 
22.32 
23.20 
23.00 
2 0 . 6 8  
27.77 
24.96 
25.52 
30.51 
20.91 
24.49 
30.07 
30.87 
30.25 
43.36 
1 
2 
2 
2 
C 
C 
33-70 
40. 14 
32.89 
29. 2 1 
21. 67 
21.80 
12 .08  
6. 58 
2.87 
0.90 
3. 52 
7.75 
1 
2 
2 
2 
50 
5C 
51. 15 
50 55. 
38.00 29.80 
20.79 
1 0 . 6 7  
R_Q6 
3 ,  I f  
.70 
6.25 
7,75 
1 
2 
2 
2 
100  
1 0 0  
60. 45 
69. 59 
4 6 . 6 2  
4 6 . 5 3  
34. 27 
40.75 
14.25 
18,00  
12.43 
5.76 
17.55 
7.75 
1 
2 
150 71.28 
15C 86.25 
56.43 
lih n 
43.20 
39.95 
17.00 
17.38 
9.66 
9 = 46 
14.96 
10.85 
1 
2 
2 
2 
2 0 0  
200 
80.56 56.98 
65.40 
48,87 
48.98 
19.55 
22=77 
10.45 
7,35 
11.56 
12. 06 
* 1 = Potassium added 110 days before planting date. 
2 = Potassium added 15 days before planting date. 
2 1 = Samcle from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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lable A.39- Yields of K (ppm) in six successive 
harvests cf ryegrass on Galva soil. 
Time^Depth^ K Harvests 
add€ d 
p p n  1  2  3  4  5  6  
1  1  G  2 6 3 .  9 2  1 4 8 c  2 0  7 1  =  9 5  2 9 .  7 1  i n  7 0  1 6 - 8 9  
2  1  C  2 8 9 .  1 0  1 4  2 .  0 2  8 5 .  6 8  3 4 .  5 4  1 3 . 4 0  1 5 .  1 9  
1  1  5 0  2 9 6 .  0 7  1 6 0 .  6 6  8 6 .  5 5  2 8 .  5 6  1 1 . 8 0  1 7 .  8 5  
2  5 0  3 2 1 .  2 7  14 2 »  0 4  8 4 .  4 7  3 7 .  5 6  1 6 . 8 1  1 7 .  8 2  
1  1 0 0  3 0 1 .  7 2  1 4 9 .  9 1  1 0 5 .  3 5  3 7 .  0 3  1 7 . 5 0  1 3 - 6 5  
2  1  1 0 0  3 2 7 .  6 6  1 4 8 .  5 8  1 0 2 .  8 8  4 5 .  7 5  1 6 . 3 9  1 6 .  4 8  
1  1  1 5 Û  3 1 4 .  4 2  1 6 4 .  1 2  1 0 2 .  5 5  4 0 .  6 8  1 8 . 5 9  18. 3 7  
2  1  1 5 0  3 7 3 .  1 2  1 6 1 .  9 5  1 0 1 .  6 4  4 6 .  2 0  1 6 . 6 9  1 7 .  59  
1  1  2 0 0  3 0 4 .  6 3  1 6 5 .  3 0  1 0 6 .  4 8  4 4 .  5 5  1 8 . 0 0  2 0 .  5 2  
2  1  2 0  0  3 4 9 .  8 7  1 5 9 .  9 0  1 0 7 .  9 2  4 2 .  3 6  1 7 .  1 0  1 7 .  6 4  
1  2  C  7 2 .  4 5  5 0 .  5 0  3 4 .  5 0  1 6 .  0 5  1 3 . 3 6  1 4 .  4 9  
2 2  c  6 4 .  2 0  4 6 .  4 0  3 6 .  0 4  1 5 .  7 9  1 3 . 7 7  1 8 .  0 0  
1  2  5 C  8 0 .  1 5  5 5 .  9 8  3 6 .  5 3  1 7 .  5 5  1 0 . 2 4  18. 1 0  
2  2  5 C  8 1 .  1 8  5 5 .  2 6  3 9 .  3 7  1 7  =  5 9  1 2  =  4 2  1 0  =  2 0  
1  2  1 0 0  9 4 .  3 5  6 5 .  7 9  5 0 .  1 2  2 4 .  8 4  1 4 . 7 1  1 3 - 8 7  
2  2  1 0 0  1 0 7 ,  5 5  6 0 .  4 5  4 4 .  9 4  2 0 .  5 8  1 4 . 3 5  2 0 .  6 7  
1  2  1 5 C  1 0 8 .  6 5  7 9 .  9 8  4 9 .  3 5  1 8 .  0 0  1 2 . 9 2  1 9 .  0 0  
2  2  1 5 G  1 1 9 .  6 0  6 8 .  0 8  5 6  =  4 0  2 5 .  4 8  1 2  =  7 5  1 2  =  4 0  
1  2  2 0 C  1 2 9 .  2 5  8 6 .  3 0  3 8 .  2 0  2 0 .  0 6  1 5 . 0 5  2 0 .  4 4  
2  2  2 0 0  1 3 3  =  5 6  8 8  =  5 0  5 3 ,  7 2  2 6 .  0 4  1 3 , 3 4  1 7 .  0 1  
1 1 = Potassium added 110 days before planting date. 
2 = Potassium added 15 days before planting date. 
' 1 — Sample frow 0 — «5 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.UO- Yields of K (Epm) in six successive 
harvests of ryegrass on Clarion soil. 
limeiDepthz K Harvests 
a d d e d  
p p n  1  2  3  4  5  6  
1  
2  
1  
1  
C  
C  
5 0 . 6 3  
5 1 . 0 3  
3 9 .  
3 5 .  
b b  
1 2  
1 6 . 9 5  
2 0 . 0 8  
6 . 3 6  
5 . 9 4  
6 . 0 8  
2 . 7 0  
9 .  
5 .  
7  2  
4 0  
1  
2  
1  
1  
5 0  
5 C  
8 3 .  2 0  
8 5 .  1 2  
4 4 .  
5 7 .  
0 4  
0 0  
2 2 . 8 0  
1 9 . 4 4  
6 . 5 8  
6 . 5 4  
3 . 9 2  
4 . 9 6  
8 .  
8 .  
4 0  
2 8  
1  
2  
1  
1  
1 0 0  
I C Q  
1 0 7 . 2 8  
1 0 9 . 8 0  
5 9 .  
5 9 .  
3 2  
2 0  
1 7 .  2 9  
2 0 . 9 9  
6 .  8 4  
8 . 6 0  
5 . 1 7  
5 . 7 9  
6 .  
8 .  
8 6  
1 9  
1  1 5  G  1 3 9 . 3 6  7 5 .  46 32 .97  1 0 = 8 5  6 = 5 6  9 .  8 5  
2  1  1 5 0  1 * 7 . 6 1  8 8 .  9 2  2 0 . 4 3  6 . 2 2  4 . 2 7  5 .  5 2  
1  
2  
1  
1  
2 0 0  
2 0 0  
1 5 3 .  7 0  
1 5 5 . 2 2  
8 5 .  
9 9 .  
9 5  
6 3  
2 6 .  3 5  
3 1 . 7 0  
1 1 . 5 0  
1 0 . 2 7  
8 . 9 2  
7 . 5 6  
9 .  
1 0 .  
0 7  
1 5  
1  
2  
2  
2  
£ 
c  
3 1 . 9 2  
3 0 .  3 3  
1 7  •  
1 7 .  
5 5  
2 5  
n  ^  7  •  £  1  
9 . 9 7  
5 . 3 9  
5 . 9 1  
2 . 9 4  
4 . 4 8  
- 5  
7 .  
2 4  
8 1  
1  
2  
2  
2  
5 0  
5 0  
5 8 . 0 9  
5 8 .  1 4 0  
2 6 .  
2 7 .  
5 0  
2 4  
1 5 . 2 9  
9 . 3 1  
7 .  0 0  
7 . 7 2  
3 . 1 5  
3 . 0 8  
0 .  
4 .  
5 7  
4 0  
1 
2  
2  
2  
I O C  
1 0 0  
6 0 .  1 3  
8 0 .  1 5  
3 7 .  
3 9 .  
7 0  
9 1  
1 7 . 9 1  
1 6 . 2 0  
7 . 3 5  
8 . 3 2  
6.21  
5 . 5 5  
7 .  
8 .  
5 0  
4 7  
1  
2  
2  
2  
1 5 0  
1 5 C  
9 0 . 2 2  
1 0 0 . 2 4  
6 3 .  
6 2  =  
3 4  
1 2  
3 0 . 3 6  
2 4 . 7 5  
1 0 . 1 6  
6 . 4 0  
8 . 0 0  
5 . 7 7  
1 2 .  
1 0 .  
4 0  
2 0  
1  
2  
2  
2  
2 0 G  
2 0  0  
1 2 G . 6 9  
1 2 3 . S 7  
7 2 .  
6 3 .  
2 0  
6 4  
2 7 . 2 6  
2 6 . 0 4  
1 1  =  8 1  
8 . 5 6  
7 . 6 0  
7 . 3 6  
1 0 ,  
9 .  
3  6  
0 0  
1 1 = Potassium added 110 days before planting date. 
2 -= Potassium added 15 days before planting date. 
2 J - Sample from G - 15 cm. 
2 = Sample from JO - 45 cm. 
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Table A.41. Yields of K (ppm) in six successive 
harvests of ryegrass oa Ida soil. 
TimeiDepthz K Harvests 
added 
ppn 1 2 3 4 5 6 
1  1  C  1 0 0 .  8 1  6 2 .  1 6  5 2 . 6 5  2 2 .  6 5  1 5 . 4 1  1 7  =  7 6  
2  1  C  9 3 .  C 7  6 3 .  3 9  4 3 . 8 9  2 6 .  3 2  2 1 . 1 4  2 6 .  6 0  
1  1  5 0  1 2 5 .  0 5  7 6 .  0 0  5 5 . 0 4  2 8 .  8 5  1 7 . 3 7  2 1 .  5 2  
2  1  5  C  1 0 5 .  5 7  7 0 .  4 9  5 7 .  1 2  2 5 .  2 5  1 5 . 6 0  1 6 .  5 3  
1  1  1 0 0  1 2 0 .  3 1  7 7 .  0 5  6 5 . 8 8  2 7 .  4 0  1 8 . 3 3  2 1 .  0 0  
2  1  I O C  1 1 1 .  0 2  7 6 .  4 6  6 2 . 5 1  3 1 .  6 5  2 2 . 4 7  2 3 .  7 5  
1  1  1 5 0  1 1 1 .  5 4  7 9 .  4 0  7 1 . 2 0  3 3 .  7 4  1 6 . 9 0  1 8 .  6 8  
2 1  1 5 0  1 2 5 .  6 8  7 7 .  5 5  7 3 . 5 1  3 9 .  1 5  2 4 . 4 8  3 0 .  5 4  
1 1 2 0 C  1 3 7 .  € 4  9 3 .  9 4  7 0 . 0 0  3 5 .  7 0  1 5 . 3 7  1 8 .  2 4  
2  1 2 0 0  1 3 0 .  14 8 3 .  4 9  7 5 . 0 0  3 3 .  6 4  2 0 . 6 7  2 0 .  1 6  
1 2  0  5 6 .  9 9  3 1 .  5 6  2 5 . 7 4  1 2 .  6 6  6 . 1 6  1 3 .  0 3  
2  2  C  5 6 .  8 3  3 6 .  6 0  2 4 . 8 5  1 4 .  3 5  9 . 6 7  1 1 .  7 3  
1  2  5 C  6 5 .  6 8  4 4 .  0 4  1 8 . 0 0  9 .  0 1  1 4 . 7 6  8 .  2 5  
2  2  5 0  6 5 .  3 9  4 2 .  8 9  3 3 . 2 1  1 4 .  0 8  7 . 8 4  1 1 - 7 0  
1 2  I O C  8 0 .  1 5  4 9 .  3 7  3 7 . 6 2  1 9 .  6 2  1 2 . 6 4  1 8 .  8 7  
2  2  1 0 0  7 3 .  2 7  4 2 .  7 5  2 8 . 6 5  2 0 a  8 9  18.72 23. 4 3  
1 2  1 5 0  8 0 .  7 3  6 3 .  8 5  3 8 . 2 8  1 3 .  4 1  7 . 6 0  7 .  2 5  
2  2  1 5 S  8 ' 4 ,  4 0  5 9  a  0 1  3 6 , 2 0  2 1 .  0 9  1 6 . 6 0  2 4 .  0 7  
1  2  2 0 0  8 8 .  6 5  6 4 .  4 0  3 3 . 2 0  1 9 .  5 6  1 9 . 2 8  2 3 .  4 0  
2  2  2 0 C  1 0 7 .  5 2  5 5 .  2 9  4 2 . 4 0  2 4 .  0 9  1 4 . 8 3  2 0  =  3 4  
* 1 = Potassium added 110 days before planting date, 
2 = Potassium added 15 days before plantiny uat6= 
2 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.42. Yields of K (ppm) in six successive 
harvests c£ ryegrass on Ostrander soil. 
lime^Depth^ K Harvests 
added 
ppm 1 2 3 4 5 6 
1 1 C 56. 88 33. 12 9 . 6 2  5.40 7 = 04 8= 10 
2 1 c 52. 92 31. 10 8.68 8. 16 8.28 9.45 
1 1 50 91. 46 47. 76 10. 80 8. 36 3.91 3.90 
2 1 50 97. 76 45. 00 13.58 6 . 2 2  5.25 6.00 
1 1  I O C  1 0 9 .  88 5 8 .  4 3  1 3 . 7 4  7 . 6 5  6 . 7 1  5 . 7 6  
2  1  100 1 0 9 .  20 60. 18 16. 62 8 .  1 9  5 . 0 4  1 0 . 6 7  
1  1 1 5 C  1 3 8 .  6 7  6 9 .  0 2  1 5 . 2 7  9 .  8 7  7 . 1 1  6. 7 5  
2 1 5 0  1 3 4 .  9 9  7 5 .  5 2  1 8 . 2 7  8.60 4 . 7 1  6 . 9 0  
1 1 2 0 C  1 5 9 .  6 0  8 2 .  8 8  22.82 1 2 . 4 0  6 . 3 8  6 . 8 9  
2  1 2 0 C  158. 6 7  81. 3 7  2 0 . 9 9  1 1 . 3 7  8 . 5 4  7 . 0 5  
1 2  G  2 7 .  60 16. 0 3  1 3 . 7 7  4 . 5 5  0 . 8 5  7 . 7 0  
2  2  C  2 4 .  £ 2  16. 2 0  1 0 . 6 2  6 . 3 0  4.29 6 .  1 7  
1  2  5 0  5 1 .  4 6  2 4 .  7 9  1 5 . 7 5  8.88 4 . 8 0  7 . 2 6  
2  2  5 0  4 7 .  7 9  2 3 .  4 0  1 2 . 5 8  6 . 5 2  2 . 1 0  1 . 5 0  
1 2  I O C  64. 7 9  41. 4 4  2 2 . 5 1  9 . 6 3  5 . 0 4  1 0 . 6 7  
2  2  1 0 0  6 8 c  60 32. 5 3  2 0 . 7 0  9 . 4 5  4 . 9 6  6 , 9 3  
1 2  ISO 80. 91 47. 5 2  3 1 . 3 5  11.49 5 . 4 1  8 . 3 7  
2  2  1 5 C  9 0 .  8 0  a 2, 48 2 7 .  1 7  1 0 . 5 0  5. 1 2  5.72 
1  2  2 0 0  1 0 0 .  1 0  57. 5 7  2 1 . 2 8  1 3 . 5 0  6 . 0 3  7 . 5 4  
2  2  2 0  €  1 1 0  =  0 8  5 9  =  22 28 = 20 1 3  =  4 9  1 1 = 6 0  9 . 9 9  
s 1 - Potassium added 110 days before planting date. 
2 = Potassium added 15 days before planting date, 
' I = Sample front 0 — 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.43. Yields of K (ppm) in six successive 
harvests cf ryegrass on Webster-13 soil. 
TimeiDepthz K Harvests 
added 
ppm 1 2 3 4 5 6 
1 
2 
1 
1 
C 
c 
91. 
82. 
35 
21 
58. 
56. 
40 
37 
23. 72 
23.98 
12.61 
10.32 
7.60 
7.72 
6.40 
10.34 
1 
2 
1 
1 
50 
50 
102. 
106 = 
79 
92 
78. 
71, 
30 
63 
35.98 
31.79 
15.61 
13. 68 
8.84 
9.59 
12.21 
13.31 
1 
2 
1 
1 
IOC 
100 
132. 
130. 
30 
38 
89 = 
94. 
17 
68 
36. 12 
33.06 
16. 80 
12.30 
10.16 
6.09 
12.42 
9.84 
1 
2 
1 
1 
15C 
150 
145. 
149. 
04 
45 
95. 
98. 
46 
00 
44. 11 
33.91 
23.31 
14=62 
10.27 
9. 18 
10= 23 
19.62 
1 
2 
1 
1 
200 
200 
158. 
161. 
22 
50 
85. 
93. 
50 
68 
44.08 
41.47 
19.00 
15. 10 
9.99 
8.24 
11.05 
7.44 
1 
2 
2 
2 
G 
C 
29. 
31. 
16 
50 
19. 
22. 
5b 
16 
10. 39 
10.75 
7.34 
6.32 
3.08 
3.05 
4.76 
J « 6 1 
1 
2 
2 
2 
50 
50 
39. 
46 = 
62 
20 
22. 
30. 
47 
78 
9.30 
13.14 
5.78 
8. 06 
5.92 
5.65 
5.32 
8. 19 
1 
2 
2 
2 
«00 
100 
48. 
63. 
19 
36 
3 3. 
37. 
15 
40 
I 77 
17-60 
i 3. 52 
9.94 
5.33 
6 = 60 
; 0 . S 0 
5.77 
1 
2 
2 
2 
150 
15C 
62. 
63. 
22 
52 
39. 
40. 
93 
56 
18.16 
18 = 49 
16.06 
9.72 
6.24 
7.90 
8.06 
8.55 
1 
2 
2 
2 
200 
200 
69. 
72. 
61 
45 
48. 
54. 
62 
67 
34.38 
27.74 
15.13 
17.90 
8.61 
13.68 
12.55 
18.60 
^ 1 = Potassium added 110 days before planting date. 
2 = Potassium added 15 days before planting date. 
2 1 = Sample from 0 - 15 cm, 
2 = Sample from 30 - 45 cm. 
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Table A.44. Yields of K (PF®) in six successive 
harvests cf ryegrass on Canisteo soil. 
TimeiDepthz K Harvests 
added 
ppm 1 2 3 4 5 6 
1 1 G 58. 32 26, 40 10.08 4.45 2.82 1.71 
2 1 C 70. 14 3C. £7 12.95 5.66 2.20 1.95 
1 1 50 83. 82 36. 09 14. 10 7.04 4.45 5.40 
2 -1 50 74. 55 39. 76 16.94 7.56 4.34 5.41 
1 •1 100 117. (0 47. 43 16.11 6.66 4.73 4=20 
2 1 100 95. 32 43. 06 19.05 9.03 5.94 6.46 
1 1 150 129. 26 6 8. 77 2 2 .  18 9. 03 5.39 4.84 
2 150 121. 44 64. 03 23.87 11.34 5o 11 5.6 1 
1 1 200 150. 50 7'J. 59 25.46 10.85 6.79 5.32 
2 1 200 159. 12 73. 20 22.82 10.92 5.85 6.03 
1 2 G 31. 56 16. 52 8.70 5.33 3.87 7.92 
2 2 C 33. 58 17. 64 9.68 5. 15 2.05 1.87 
1 2 50 54. 26 24. 22 10.88 4.90 5.20 4.93 
2 2 50 56. «12 28. 73 12 = 96 7,44 4,02 2.88 
1 2 100 71. 95 37. 18 15. 43 6.82 1.02 5.70 
2 2 100 71. 16 39. 79 17.50 7.93 4.29 4.62 
1 2 150 83. 82 46. 24 22.05 10.78 4.94 5.88 
2 2 150 95 = 32 43 = 20 16= 16 8.92 4-72 5.29 
1 2 20 0 109. 00 54. 99 30.50 13.80 6.81 9. 10 
2 2 20C = 1i> 49, 02 31.44 1 / . 00 9. 20 9.28 
1 1 = Potassium added 110 days before planting date. 
2 = Potassium added 15 days before planting date. 
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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lable A.45. Yields of K (ppm) in six successive 
harvests of ryegrass on Webster-14 soil. 
TimeiDepthz K Harvests 
added 
p p m  1 2 3 4 5 6 
1 1 C  90. 82 6U 02 22 = 16 9. 5 2  10-80 14. 02 
2 1 C 88. 60 44. 82 21. 19 9. 87 12.42 9. 10 
1 1 50 138. 24 70. 24 18. 44 12. 18 10.00 10. 0 8  
2 50 126. H8 6 3 .  51 17. 10 15. 84 17.52 1 4 .  4 0  
1 I O C  140. 1 Ô  80. 15 21. 47 14. 96 12.55 14. 10 
2  1 100 156. 35 69. 12 22. 33 16. 06 12.49 11. 25 
1 1  1 5 C  183. 49 89. 42 id J. bJ 1 5, y j lU./Z 13, uu 
2 1 150 167. 0 1  80. 85 22. 44 18. 4 8  15.64 15. 9 3  
1 1 200 182. 11 92. 6 2  42. 98 17. 8 0  12.41 1 6 .  77 
2 1 2 0 0  1 9 9 .  50 7 5 .  85 4 0 .  96 20. 3 5  12.30 14. 72 
1 2 C  25. 2 4  18. 97 8 .  82 4. 81 3.05 2. 50 
2 2  0 22. 5 5  23. 83 8. 80 6 .  50 5.00 4. 14 
1 2 50 49. 44 31. 3 6  13. 80 5. 77 3.05 1. 4 2  
2 2 5 C  48. 50 30. 4 5  13. 37 6 = 24 4 = 72 5, 7 5  
1 2  I O C  69. 30 3 6 .  6 3  15. 19 7. 84 4.35 4. 6 8  
2  2  I C Q  7 6 =  0 0  3 9 .  2 4  1 5 .  90 6. 82 4 . 5 9  6. 30 
1  2  1 5 C  8 9 .  6 7  5 4 .  6 1  2 0 .  7 7  8 .  2 5  5.76 6. 1 1  
2 2 150 8 9 .  22 54. G 8 24. 73 12 = 9 6  8.55 7, 59 
1 2  2 0 0  103. €3 63. 20 2 7 .  48 15. 96 8 . 5 2  8. 16 
2 2 200 114 = 7 5  55c 57 32, 34 13, 90 8-83 9. 30 
* 1 ~ Potassium added 110 days before planting date. 
2 = rotassiiis added 15 days before planting date. 
2 I = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.46. Percentages of Na in the ryegrass in six 
successive harvests on Fayette soil. 
lime^Depth^ k Harvests 
added 
PPŒ 1  2  3  4  5  6  
1 1 0  0 .  1 0  0 . 1 4  0 . 2 8  0 . 2 3  0 .  1 3  0 . 1 3  
2  1  0  0 . 0 8  0 .  1 0  0 .  2 8  0 . 2 3  0 .  1 2  0 . 1 3  
1  1  5 0  0 . 0 8  0 .  1 0  0 . 2 9  0 . 2 7  0 .  1 0  0 . 1 3  
2  1  5 0  0 . 0 5  0 . 0 7  0 . 2 5  0 . 3 1  0 .  1 3  0 . 1 9  
1  1  1 0 0  0 . 0 5  0 .  1 0  0 .  2 5  0 . 2 0  0 .  1 8  0 . 1 9  
2  1  1 0 0  0 . 0 5  0 . 0 5  0 .  1 8  0 . 2 4  0 .  1 4  0 . 1 9  
1  1  1 5 0  0 . 0 5  0 . 0 8  0 . 2 3  0 . 2 9  0 .  1 5  0  #  1  U  
2  1  1 5 0  0  =  0 3  0 = 1 1  0 . 2 3  0 . 2 0  0 .  1 5  0 . 2 0  
1  1  2 0 0  0 . 0 3  0 .  1 6  0 . 2 0  0 . 2 3  0  =  0 9  0 , 1 7  
2  1  2 0 0  0 . 0 5  0 . 0 7  0 . 2 5  0.2 0  0. 1 7  0 . 1 7  
1  2  0  0 . 1 5  0 . 1 5  0 . 2 0  0 . 2 4  c .  1 4  0 . 2 3  
2  2  0  0 . 1 5  0 . 1 0  0 . 1 8  0 . 1 7  0 .  1 7  0 . 2 3  
1  2  5 0  0 .  1 0  0 . 2 5  0 - 2 1  0 . 2 3  0 .  1 7  0 . 3 2  
2  2  5 0  0 .  1 0  0 .  1 4  0 . 2 8  0 . 3 2  0. 1 5  0 . 2 4  
1 2  1 0 0  0 .  1 0  0 .  13 0 . 2 4  0 . 2 5  0. 2 0  0 # 30 
2  •i AA G » 1Û G » 1 '4 0-23 0.28 0- 30 Or 31 
1  2  1 5 0  0 . 0 5  0 . 1 0  0 . 2 3  0 . 2 5  0 .  30 0 . 2 8  
2  2 1 5 0  0 . 0 5  0 .  11 0 .  27 0 . 2 3  0 .  25 0 . 2 5  
1  2  2 0 0  Û. 10 0.06 0 = 2 5  0=3 0 0, 23 0.37 
2  2  2 0 0  0 . 0 5  0 . 0 9  0 . 2 5  0 . 3 5  0 .  2 0  0.33 
^ 1 = Potassium added 110 days before planting date. 
2 = Potassium added 15 days before plaatiay date* 
2 1 = Sample from 0-15 cm. 
2 = Sasfls from 30 - 15 cm* 
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Table A.47. Percentages of Na in the ryegrass in six 
successive harvests on Tama soil. 
Time^Depthz k Harvests 
added 
p p m  1 2  3  4  5  6  
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
0.05 0.03 
0 
50 
50 
100 
100 
150 
150 
200 
200 
0.05 0.02 
0.05 
0.04 
O.Oi 
0.04 
0.05 
0.04 
0.05 
0.04 
0 . 0 1  
0 . Û 2  
0 . 0 2  
0.01 
0 . 0 2  
0.02 
0 . 0 2  
0 .10  
0.05 
0.05 
0 . 0 8  
0. 10 
0.05 
0.09 
0=05 
0.05 
0.05 
0.09 0.05 
0. 15 
0 . 2 2  
0 . 0 6  
0.15 
0. 14 
Oc 1 1 
0 .26  
0.09 
0. 05 
0 . 0 8  
0. 05 
0 .  08  
0.17 
0,  08 
0 .  0 8  
0 . 0 8  
0 . 2 0  
0 . 1 0  
0.09 
0.13 
0.  10 
0.15 
0.15 
0. 10 
0.13 
0 . 0 8  
1 
2 
2 
2 
0 
0 
0.08  
0. 10 
0,07 
0.05 
0,08 
0. 15 
0,08 
0. 15 
0. 13 
0 . 0 8  
0 . 1 0  
0. 15 
1 
2 
2 
2 
50 
50 
0.07 
0.05 
0.05 0.15 
0.05 0.10 
0.18 
0 . 2 2  
0.08 0.15 
1 
2 
2 
2 
100 
100 
0,05 
0.04 
0.07 
0.04 
0, 15 
0. 12 
0-14 
0 . 1 9  
0-09 
0. 19 
0.15 
0 . 2 0  
1 
2 
2 
2 
150 
15C 
0.05 0.05 0.10 0.25 0.12 0.15 
0,05 0. 10 0.15 
1 
2 
2 
2 
200 0.05 0.10 
0 « 04 
0. 10 
0. 08 
0.13 
0.13 
0. 14 
0. 12 
0 .18  
0 . 2 0  
1 1 = Potassium added 110 days before planting date. 
2 = Potassium added 15 days before planting date. 
2 1 = Samrie from 0-15 
2 = Sample from 30 - 45 cm. 
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Table A.46. Percentages of Na in the ryegrass in six 
successive harvests on Marshall soil. 
Tiœe*Depth2 K Harvests 
a d d e d  
Fpm 1  2  3  4  5  6  
1  0  0 . 0 4  0 . 0 3  0 .  1 3  0 =  1 6  0 ,  0 8  0 . 0 8  
2 1  0  0 . 0 4  0 . 0 3  0 .  1 0  0 . 0 8  0 .  1 2  0 . C 8  
1  1  5 0  0 . 0 5  0 . 0 2  0 .  1 0  0 . 1 b  0 .  1 0  0 .  1 2  
2  5 0  0 . 0 4  0 . 0 3  0 . 0 9  0 . 1 0  0 .  0 5  C U 0 7  
1  1 0 0  0 . 0 4  0 . 0 1  0 . 0 8  0 . 1 8  0 .  0 8  0 . 0 8  
2  1  1 0 0  0 . 0 5  0 . 0 2  0 .  0 8  0 .  1 3  0 . 0 7  0 . 0 5  
1  1  1 5 0  0 . 0 5  0 . 0 3  0 .  0 9  0 .  1  3  0 .  1 0  0 . 0 5  
2  1  1 5 0  0 . 0 4  0 . 0 1  0 . 0 7  0 . 1 5  0 .  0 5  0 . 0 8  
1  1  2 0 0  0 . 0 5  0 . 0 1  0 . 0 9  0 .  1 4  0 . 1 0  0 . 1 0  
2  1  2 0 0  0 . 0 4  0 . 0 4  0 .  1 0  0 .  1 5  0 .  1 0  0 . 0 8  
1  2  0  0 .  1 4  0 . 1 0  0 . 2 3  0 . 3 0  0 .  1 4  0 . 2 1  
2  2  C  0 .  1 0  0 . 0 8  0 . 2 0  0 . 1 5  0 .  0 9  0 . 1 4  
1  2  5 0  0 .  1 0  0 . 0 8  0 . 2 3  0 .  1 8  0 . 0 8  0 . 1 3  
2  2  5 0  0 . 0 5  0 . 0 8  0 .  1 7  0 . 2 0  0 = 0 8  0 , 1 3  
1  2  I C O  0 . 0 5  0 . 0 8  0 . 1 5  0 . 1 8  0 .  1 4  0 . 2 4  
2  2  1 0 0  0 = 0 5  0 . 0 5  0 . 2 0  0 . 2 2  0 . 2 0  0 . 1 8  
1  2  1 5 0  0 . 0 5  0 . 0 5  0 .  1 6  0 . 1 8  0 .  1 5  0 . 2 4  
2  2  1 5 0  0 . 0 5  0 . 0 4  0 -  1 5  0 . 1 9  0 =  1 3  0 . 1 5  
1  2  2 0 0  0 . 0 5  0 . 0 8  0 . 2 2  0 . 2 0  0 .  1 0  0 . 1 3  
2  2  2 0 0  0 = 0 5  0 =  1 0  0 =  1 7  0 , 3 0  0 . 1 5  0 . 1 8  
1 1 = Potassium added 110 days before planting date. 
2 = Potassium added 15 days before planting date, 
2 1 - Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A,49. Percentages of Na in the ryegrass in six 
successive harvests on Wellec soil. 
TimeiDepthz K Harvests 
added 
ppm 1 2 3 4 5 6 
1 1 0 0.03 0-02 0.02 0. 10 0. 10 0.06 
2 1 0 0.05 0.02 0.05 0.15 0.05 0.06 
1 1 50 0.0 0.02 0.04 0.05 0. 05 0.05 
2 1 50 0-05 0.03 0.04 0,05 0.05 0.05 
1 1 100 0.05 0.02 0.03 0,06 0. 10 0.05 
2 1 100 0.05 0.10 0.03 0.05 0.05 0.05 
1 1 150 0.05 0.02 0.03 0.04 0. 05 0.04 
2 1 150 0.0 0.02 0.07 0.05 0.05 0.05 
1 1 200 0.04 0.02 0.03 0.04 0.05 0.05 
2 1 200 0.05 0.04 0.05 0.05 0.05 0.08 
1 2 0 0. 15 0-28 0. 53 0.50 0.42 0.60 
2 2 0 0.20 0.42 0.48 0.60 0.45 0.59 
t 2 50 0. 15 0.30 0.45 0.45 0. 45 0.55 
2 2 50 0. 15 0.30 0-45 0.53 0.50 0.55 
1 2 100 0. 18 0.25 0.50 0.60 0.47 0.65 
2 2 100 0. 15 0.21 0.45 0.45 0.46 0.55 
1 2 150 0.10 0.12 0.36 0.45 0.40 0.70 
2 2 150 0. 10 0-15 0.32 0.39 0.33 0.55 
1 2 200 0. 10 0.13 0.37 0.47 0.45 0.65 
2 2 200 0.15 0. 12 0. 40 0.45 0. 45 0.63 
Ï 1 = 
2 = 
Potassium added 110 
Potassium added 15 d 
days before planting 
ays before planting i 
date. 
3ate* 
2 1 = Sample froa Q - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.50. Eeicentages of Na in the ryegrass in six 
successive harvests on Clarinda soil. 
TimeiDeptbz k  Harvests 
added 
ppin 12 3 4 5 6 
1 1 Q 
2 1 0 
1 1 50 
2 1 50 
1  1  100  
2 1 100 
1 1 150 
2 1 150 
1 1 200 
2 1 200 
1 2 0 
2 2 0 
1 2 50 
2 2 50 
1 2 100 
2 2 100 
1 2 150 
2 2 150 
1 2 200 
2 2 200 
0=15 0,13 
0.15 0.10 
0 . 1 0  0 . 0 8  
0.08 0.14 
0.05 0.08 
0.05 0.10 
0.10 0.07 
0.05 0.07 
0,05 0.05 
0.50 0.45 
0.45 0.42 
0.28 0.42 
0.1? 0=35 
0.15 0.24 
0.10 0.24 
0.10 0.20 
0=08 0.24 
0.10  0 .10  
0.10 0.11 
0-18 0.25 
0.14 0.14 
0 .16  0 .20  
0-15 0.30 
0.18 0.27 
0.22 0.25 
0.16 0.24 
0.17 0.19 
0 .16  0 .26  
0.15 0.21 
0.45 0.29 
0.52 0.36 
0.50 0.35 
0=56 0.48 
0.51 0.48 
0.65 0.55 
0.44 0.53 
0.78 0,53 
0.50 0.58 
0.50 0.55 
0 .18  0 .22  
0.14 0.17 
0 . 1 6  0 . 2 2  
0=18 0.23 
0.32 0.24 
0.18  0 .10  
0.23 0.24 
0.24 0.25 
0 . 2 0  0 . 2 6  
0 . 2 8  0 . 2 8  
0.31 0.45 
0.22 0.33 
0.30 0=42 
0 . 2 8  O . j j  
0.27 0.38 
0.42 0.53 
0.35 0 . 4 5  
0.40 0.45 
0.35 0.41 
1 1 - Potassium added 110 days before planting date. 
2 = Potassium added 15 days before planting date= 
2 1 = Sample from 0 = 15 cjb. 
2 = Sample from 30 - 45 cm. 
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Table A.51. Percentages of Na in the ryegrass in six 
successive harvests on Edina soil. 
Time^Depth^ K Harvests 
added 
ppm 1 2 3 4 5 6 
1 1 0 0.20 0. 15 0.31 0-20 0. 17 0.28 
2 1 0 0. 15 0.15 0.33 0.31 0. 23 0.28 
1 1 50 0. 14 0. 15 0. 34 0.23 0. 15 0.20 
2 50 0. 10 0. 10 0.31 0.30 0. 28 0.35 
1 100 0. 10 0.10 0.30 0.35 0. 20 0.25 
2 1 100 0.05 0. 17 0.35 0.38 0.30 0.35 
1 1 150 Û. 10 0.10 0.31 0.37 0.45 0.30 
2 150 0.05 0.08 0.37 0.38 0.23 0.28 
1 1 200 0.05 0-08 0.31 0.45 0.46 0.44 
2 1 200 0.05 0.08 0.21 0.33 0.28 0.37 
1 2 0 0.50 0.48 0.78 0.64 0.52 0.64 
2 2 0 0.55 0.55 0-61 0.39 0.35 0.50 
1 2 50 0,35 0-49 0.67 0.50 0. 38 0.55 
2 2 50 0.35 0.46 0.50 0.37 0.30 0.43 
1 2 100 0.25 0.50 0.68 0.62 0.53 0.57 
2 2 100 0.20 0 = 41 0c81 0 = 72 0, 53 0,60 
1 2 150 0. 15 0.34 0.67 0.60 0. 58 0.62 
2 2 150 0.15 0.28 0-62 0.63 0.5? 0.65 
1 2 200 0. 10 0.25 0.58 0.68 0.50 0.75 
2 2 200 0= 10 0,30 0=72 0 = 70 Oe 57 0.65 
1 1 = Potassium added 110 days before planting date. 
2 •= rOwâSSïuiâ Sddêu «5 uâys bsfore plâûtlûy datée 
^ 1 = Sawplé froiû 0—15 cro. 
2 = Sample from 30 - 45 cm. 
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Table A.52. Percentages of Na in the ryegrass in six 
successive harvests on Seymour soil. 
Tiine*Depth2 K Harvests 
added 
p p m  1  2  3  4  5  6  
V 
0 0 .10  0 .10  
0 . 2 0  
0 -  1 5  0 .  1 7  
0. 17 
0 .  1 4  
0 . 3 7  
0 . 2 8  
1 
2 
1 
2 
1 
2 
1 
2 
5 0  
5 0  
100 
100 
1 5 0  
1 5 0  
200 
200 
0 . 0 5  
0 . 0 5  
0. 10 
0. 10 
0. 10 
0 . 0 5  
0. 10 
0 . 0 5  
0 . 0 4  
0 . 0 4  
0 . 0 5  
0 . 0 7  
0.10 
0 , 0 4  
0 . 0 3  
0 . 0 5  
0 . 3 0  
0.  16 
0 .  1 9  
0 .  1 7  
0. 18 
0 = 1 5  
0. 16 
0. 1 1 
0 . 2 9  
0 . 2 4  
0 . 2 8  
0 . 2 0  
0 . 2 2  
0 = 1 5  
0 . 1 4  
0.18 
0 .  1 4  
0 .  1 7  
0. 18 
0 .  1 7  
0 .  1 5  
0 =  1 3  
0 . 2 3  
0 .  1 5  
0 . 2 5  
0 . 2 8  
0 . 1 5  
0 . 2 3  
0 . 2 0  
0  =  2 5  
0 . 2 3  
0 . 2 8  
1 
2 
2 
2 
C 
0 
0.55 
0 . 6 5  
C  =  7 2  
0 . 7 5  
1.10 
1. 10 
1  =  1 3  
0 . 9 5  
1 = 0 5  
0 . 8 5  
1 = 20 
1 . 2 5  
2 
2 
5 0  0 .60  0 . 5 5  
0 . 5 5  
1 . 2 2  
1 . 2 5  
1 .20  1 .00  
0 .  7 5  
1 - 0 0  
0 . 9 3  
1 
2 
2 
2 
100 
100 
0 . 4 0  
0 . 3 0  
0 - 5 2  
0 . 5 5  
0 , 9 3  
1 . 0 0  
0 . 8 9  
1 . 0 2  
0 , 8 5  
0 . 7 8  
1 , 1 3  
0 . 8 3  
1 5 0  0 . 4 0  
1 5 0  
0 . 3 4  
0 . 3 6  
0 . 8 3  
0 .  82  
0 . 9 5  0 . 9 0  
0 .  9 0  
1 .00  
0 . 8 0  
1 
o 
2 
2 
200 
200 
0 . 3 5  
0 . 3 0  
0 . 3 9  
0.4% 
0 . 9 3  0 . 9 3  
1 . 7 8  
0 . 8 3  0 . 8 3  
1 . 0 5  
1 = Potassium added 110 days before planting date. 
^ "" fotsssiuis adosd ÎÎ3 days Before planting date. 
2 1 = Sample fcom 0 - 15 cm= 
2 = Sample from 30 - 45 cm. 
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Table A.53. Percentages of Na in the ryegrass in six 
successive harvests on Monona soil. 
T i m e ^ D e p t h ^  k  Harvests 
added 
FF® 1 2 3 4 5 6 
1 1 0 0. 10 0.08 0. 23 0. 18 0. 13 0.15 
2 1 0 0. 10 0.05 0.18 0.15 0. 18 0.19 
1 
2 
1 
1 
50 
50 
0. 10 
0.05 
0.09 
0.05 
0. 16 
0. 19 
0.23 
0.20 
0. 
0. 
15 
18 
0. 17 
0.15 
1 
2 
1 
1 
100 
100 
0. 10 
0.05 
0.05 
0.04 
0.20 
0.30 
0.18 
0.22 
0. 
0. 
18 
16 
0.23 
0.15 
1 
2 
1 
1 
150 
150 
0.05 
0.05 
0.05 
0.04 
0. 20 
0. 17 
0.20 
0.24 
0. 
0, 
20 
25 
0.16 
0.23 
1 
2 
1 
1 
200 
200 
0.05 
0.05 
0.03 
0.03 
0. 10 
0.10 
0.18 
0.15 
0. 
0. 
15 
13 
0.18 
0. 18 
1 
2 
2 
2 
0 
0 
0.20 
0.20 
0. 12 
0.14 
0. 24 
0.31 
0.15 
0.20 
0. 
0. 
19 
44 
0.16 
0.28 
1 
2 
2 
2 
50 
50 
0. 15 
0. 15 
0.13 
0.16 
0.30 
0 = 31 
0.15 
0.26 
0. 
0. 
23 
22 
0.34 
0 * 2 8  
1 
2 
2 
2 
100 
100 
0. 10 
0. 15 
0. 15 
0. 14 
0.22 
0.22 
0.18 
0. 18 
0. 
0. 
18 
23 
0.20 
0.25 
1 
2 
2 
2 
150 
150 
0. 10 
0.30 
0.10 
0 . 1 3  
0.22 
0.25 
0.20 
0 . 1 3  
0. 
0 .  
28 
13 
0.30 
0.23 
1 
2  
2 
2 
200 
200 
0. 10 
0, 10 
0. 17 
0.07 
0.22 
0. 18 
0.18 
0.14 
0. 
0 .  
19 
22 
0.31 
0.23 
1 1 = Potassium added 110 days before planting date. 
2 = rotassius added 15 days before planting date. 
2 I = Samplt from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.54. Percentages of Na in the ryegrass in six 
successive harvests on Galva soil. 
lime^Depth^ k Harvests 
a d d e d  
FPIB 1  2  3  4  5  6  
1  1 0  0 . 0 5  0 .  1 3  0 . 1 1  0 . 1 2  0 . 2 0  0 .  1 8  
2  1  0  0 . 2 5  0 . 0 4  0 . 0 6  0 . 0 8  0 .  1 5  0 . 1 8  
1  1  5 0  0 . 0 5  0 . 0 3  0 . 0 9  0 .  1 3  0 .  1 2  0 .  1 8  
2  1  5 0  O o  0 7  O a  0 6  0 .  1 0  0 . 1 3  0 . 1 3  0 . 1 5  
1  1  1 0 0  0 . 0 5  0 . 0 3  0 .  1 2  0 . 1 0  0 .  1 5  0 . 1 8  
2  1 1 0 0  0 . 0 5  0 . 0 5  0 . 0 8  0 . 0 8  0 .  1 2  0 .  17 
1 1  1 5 0  0 . 0 5  0 . 0 3  0 .  1 0  0 . 1 5  0 . 2 2  0 . 1 8  
2  1 1 5 0  0 . 0 5  0 . 0 8  0 . 0 8  0 . 0 7  0 .  1 4  0 . 1 2  
1 1 2 0 0  0 . 0 5  0 . 0 4  0 .  1 6  0 .  1 5  0 .  1 4  0 . 1 4  
2  1 2 0 0  0 . 0 5  0 . 0 4  0 . 0 9  0 . 0 8  0 . 0 8  0 . 1 2  
1 2  0  0 . 1 5  0 .  1 3  0 . 2 0  0 . 2 0  0 .  2 0  0 . 2 2  
2  2  0  0 .  1 0  0 .  1 5  0 . 2 8  0 . 2 2  0 . 2 5  0 . 2 2  
1 2  5 0  0 . 1 0  0 .  1 0  0 . 2 5  0 . 2 2  0 .  1 8  0 . 1 8  
2  2  5 0  0 .  1 0  0 .  13 0 . 2 5  0 . 2 7  0 . 2 0  0 . 3 7  
1 2  1 0 0  0 . 1 0  0 .  1 0  0 .  1 8  0 . 2 0  0 . 2 3  0 . 3 2  
2  2  1 0 0  0 . 0 6  0 . 1 1  0 . 2 8  0 . 2 0  0 . 3 3  0 . 1 8  
1 2  1 5 0  0 . 0 5  0 . 0 9  0 . 2 3  0 . 3 0  0 . 2 3  0 . 2 0  
2  2  1 5 0  0 . 0 5  0. 1 1  0 .  1 6  0 .17 0 = 2 3  0 , 2 8  
1  2  2 0 0  0 . 0 5  0 . 0 9  0 . 2 9  0 . 3 2  0 .  2 8  0 . 2 0  
2  2  2 0 0  0 . 0 5  0 . 0 6  0 . 1 8  0 . 2 0  0 . 2 2  0 . 2 4  
1 1 = Potassium added 110 days before planting date. 
2 = Fotasslii® added 15 days before planting date-
2 1 — Saaple from 0-13 cm. 
2 = Sample from 30 - 45 cm. 
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Table A-55- Percentages of Na in the ryegrass in six 
successive harvests on Clarion soil. 
limeiDepthz K Harvests 
aaaea 
ppn 1 2 J 4 5 6 
1 1 0 0.05 0.09 0. 12 0= 18 0 = 13 0,25 
2 1 0 0.05 0.10 0.15 0.15 0. 15 0.22 
1 1 50 0.05 0.05 0. 19 0.22 0. 15 0.25 
2 1 50 0.02 0.04 0. 13 0. 18 0. 15 0.21 
1 1 100 0.02 0.05 0. 14 0. 18 0. 23 0.24 
2 1 100 0.02 0.04 0.15 0.25 0. 22 0.26 
1 1 ISO 0.02 0.04 0. 10 0.20 0. 13 0.22 
2 1 150 0.0 0.04 0. 14 0.22 0. 27 0.31 
1 1 200 0.02 0.03 0.20 0.20 0. 13 0.20 
2 1 200 0-02 0.05 0. 10 0.20 0. 17 0.18 
1 2 0 0.15 0.25 0.35 0.25 0. 20 0.10 
2 2 0 0. 15 0.20 0.27 0.22 0. 15 0.15 
1 2 50 0. 10 0,24 0.29 0.20 0. 20 0.05 
2 2 50 0.05 0.21 0.45 0-28 0. 20 0.20 
1 2 100 0.05 0. 10 0.23 0.22 0. 17 0.25 
2 2 100 0.05 0.12 0, 30 0.22 0. 17 0.32 
1 2 150 0.05 0.08 C.21 0.25 0. 15 0.20 
2 2 150 0.05 0.15 0.25 0.23 0= 20 0.25 
1 2 200 0.05 0.07 0. 15 0.17 0. 20 0.15 
2 2 200 0 = 03 0=10 0=21 0,23 0, 25 0-33 
* 1 - Potassium added 110 days before planting date. 
2 = Potassium âd«3êu 15 days before planting date. 
2 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.56. Percentages of Na in the ryegrass in six 
successive harvests on Ida soil. 
Iiae»Depth2 k Harvests 
a d d e d  
p p n i  1 2  3  4  5  6  
1 
2 
1 
2 
0 
0 
5 0  
5 0  
0.05 0.05 
0.03 0.05 
0.05 
0. 15 
0. 10 
0.10 
0 . 1 0  
0. 10 
0. 10 
0_ 12 
0 . 0 8  
0 . 0 8  
0 . 1 4  
O.OB 
0 .  1 3  
0 . 1 3  
100 
100 
0.05 
0.05 
0 . 0 6  
0.05 
0 .08  
0. 10 
0 . 0 8  
0 . 0 7  
0 .08  
0. 08 0. 11 
1 
2 
150 
150 
0.05 
0.04 
0.05 
0 . 0 8  
0.08 
0 . 0 8  
0 .08  
0.05 
0. 08 
0. 15 
0.15 
0 . 1 0  
1 
2 
200 
200 
0.03 
0.03 
0 .06  
0.05 
0. 10 
0.07 
0 .  1 4  
0.08  
0. 15 
0 .08  
0 . 1 3  
0 .  1 0  
1 
2 
2 
2 
0 
0 
0.05 
0.05 
0. 15 
0.10 
0.18 
0.10 
0 .12  
0 .10 
0. 18 
0 .12  
0.15 
0.14 
2 
o 
5 0  
cn 
0.05 0.10 0.29 0.18 
0, 10 0. 13 0. 11 
0. 15 
n jn 
0 . 1 8  
n 
1 
2 
2 
2 
100 
100 
0.05 
0.07 
0.09 
0.08 
0.10 
0.20  
0.15 
0.13 
0. 10 
0= 10 
0.15 
0,13 
1 
o 
2 
? 
150 
ISA 
0.04 
0.0% 
0.06 
ft TiA 
0. 13 
n in 
0.10 
0.20 
0. 14 
n m 
0 . 2 0  
0.15 
1 
9 
200 0.04 
n ni 
0 . 0 8  
n nq 
0.17 
ri ia 
0.12 
GUOQ 
0. 10 
0=08 
0. 18 
0 . 1 5  
1 1 = Potassium added 110 days before planting date, 
2 = ?otâssiiiia added 15 days before plaritiag date, 
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 3C - 45 cm. 
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Table A.57. Percentages of Na in the ryegrass in six 
successive harvests on Ostrander soil. 
TimeiDepthz K 
add€d 
PPm 2 
Harvests 
1 1 0 0. 15 0.10 0.23 0,19 0, 13 0,18 
2 1 0 0. 10 0. 10 0.20 0.20 0. 18 0.14 
1 1 50 0. 10 0.08 0. 17 0.30 0. 30 0. 22 
2 •J 50 0.08 0.08 0. 19 0.36 0. 27 0.28 
1 1 100 0.05 0. 10 0.20 0.28 0. 30 0.35 
2 1 100 0.08 0. 10 0. 21 0.27 0. 35 0.25 
1 1 150 0.08 0.10 0.20 0.29 0. 2 1 0.28 
2 1 150 0.05 0.08 0.23 0.35 0. 32 0.40 
1 1 200 0.05 0.05 0. 14 0.25 0. 23 0.26 
2 1 200 0.05 0.05 0. 18 0.41 0. 25 0.26 
1 
2 
2 
2 
0 
0 
0.25 
0 . 2 0  
0.23 
0.27 
0.27 
0.25 
0.23 
0 . 2 2  
0. 30 
0.25 
0 . 2 2  
0 . 2 0  
1 
2 
2 
2 
50 
50 
0. 15 
Ù. 13 
C «  2 2  V* 28 0. 22 
0.22 0,35 0,27 
0. 18 
0.29 
0 . 2 2  
0.25 
I 
2 
2 
2 
I C O  
100 
0.08 
0. 10 
0.13 
0.15 
0.25 
0.30 
0.23 
0.23 
0 . 2 3  
0 .20  
0 . 2 5  
0 . 2 8  
1 2 150 0.15 0.15 0.31 0.23 0.27 0.23 
2 2 150 0. 10 0-14 0.20 0,28 0, 28 0,30 
1 2 200 0. 10 0.15 0.25 0.20 0. 20 0,28 
2 2 200 0.05 0.0 9 0.20 0.28 0. 20 0. 23 
1 = Potassium added 110 days before planting date. 
2 — PnfriiftSÎ urn ^ r* 1 an+img 
1 = Sample froa 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.58. Percentages of Na in the ryegrass in six 
successive harvests on Webster-13 soil. 
TimeiDepthz K Harvests 
added 
ppm 1 2 3 4 5 6 
1 1 0 0. 10 0.07 0. 12 0. 10 0. 10 0.18 
2 1 0 0. 10 0.05 0.15 0.25 0. 15 0.23 
1 
2 
1 
1 
50 
50 
0. 10 
0.08 
0.08 
0.04 
0. 13 
0. 14 
0. 14 
0. 12 
c. 
0. 
13 
17 
0.15 
0. 18 
1 
2 
1 
1 
100 
100 
0.05 
0.05 
0.08 
0.06 
0. 10 
0. 14 
0.13 
0.20 
0. 
0. 
12 
18 
0. 19 
0.25 
1 
2 
1 
1 
150 
150 
0.05 
0,08 
0.04 
0,04 
0. 10 
0. 14 
0.10 
0. 13 
0. 
0. 
13 
20 
0.18 
0.24 
1 
2 
1 
1 
200 
200 
0.08 
0.05 
0.08 
0.05 
0. 15 
0.14 
0.13 
0.15 
0. 
0. 
13 
13 
0\ 18 
0.22 
1 
2 
2 
2 
0 
0 
0. 15 
0.10 
0. 15 
0. 10 
0. 19 
0. 17 
0.15 
0.14 
0. 
0. 
13 
18 
0.18 
0.33 
1 
2 
2 
2 
SO 
50 
0. 14 
0 * 08 
0.14 
0 . s 3 
0.32 
0.21 
0.19 
0=15 
0. 
Oo 
22 
15 
0.28 
0.24 
1 
2 
2 
2 
100 
100 
0.10 
0. 10 
0.18 
0. 14 
0. 15 
0.21 
0.13 
0. 17 
0. 
0. 
13 
23 
0.19 
0.25 
1 
2 
2 
2 
150 
150 
0.C8 
0. 10 
0.14 
0.15 
0.28 
0.25 
0.15 
0.20 
0. 
0. 
20 
20 
0.23 
0.28 
1 
2 
2 
2 
200 
200 
0.08 
0.08 
0.09 
0. 10 
0. 14 
0. 15 
0.10 
0. 16 
0. 
0. 
13 
28 
0.23 
0.18 
1 1 = Potassium added 110 days before planting date» 
2 - Potassium added 15 days before plantissy dace. 
2 1 = Samcle from 0 - 15 cm, 
2 = Sample from 30 - 45 cm. 
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Table A.59, Percentages of Na in the ryegrass in six 
successive harvests on Canisteo soil. 
ïime&Depth2 K Harvests 
aaaea 
ppic 1 2 3 4 5 6 
1 •J 0 0-20 0=13 0= 25 0,3 0 0. 19 0.11 
2 1 0 0. 12 0. 14 0. 20 0.30 0. 20 0.30 
1 1 50 0. 10 0.10 0. 18 0.17 0. 16 0. 18 
2 50 0. 15 0.10 0. 17 0.25 0. 14 0 = 20 
1 1 100 0. 10 0. 15 0.32 0.35 0. 18 0.20 
2 1 100 0. 12 0. 10 0. 15 0. 17 0. 13 0.18 
1 1 ISO 0.08 0.10 0. 18 0.34 0. 18 0*33 
2 1 150 0.05 0.15 0. 16 0.12 0. 20 0,28 
1 1 200 0.05 0.06 0. 20 0.18 0. 20 0.30 
2 1 200 0. 12 0.08 0. 16 0. 15 0. 20 0.28 
1 2 0 0.20 0.15 0. 19 0.12 0. 18 0.26 
2 2 0 0.20 0. 15 0.20 0.16 0. 20 0. 35 
1 2 50 0. 12 0.17 0.28 0.20 0. 24 0.22 
2 2 50 0. 10 0.20 0.25 0, 19 0, 18 0.27 
1 2 100 0. 10 0.15 0.27 0.18 0. 32 0.23 
2 2 100 0. 10 0,10 0. 18 0.19 0. 18 0.22 
1 2 150 0.05 0.08 0.20 0.17 0. 16 0.20 
2 2 150 0.08 0,10 0. 19 0.17 0. 17 0.23 
1 2 200 0. 10 0.15 0,22 0,21 0. 18 0.25 
2 2 200 0, 10 0, TO 0,20 0.17 0. 19 0.23 
* 1 - Potassium added 110 days before planting date. 
2 - rotsssius added *5 days before planting date^ 
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.60. Percentages of Na in the ryegrass in six 
successive harvests on Webster-14 soil. 
Time'Depth^ K 
added 
ppn 
Harvests  
1 
2 
1 
2 
1 
2 
1 
2 
0 
0 
50 
50 
ICO 
100 
150 
150 
200 
200 
0 .08  
0.08 0 .05 
0.05 
0. 10 
0 . 0 8  
0.05 
0 .05 
0 .05 
0 .05 
0 .05 
0 .05 
0 .05 
0 .05 
0 .05 
0 .05 
0.05 
0 .05 
0 .04 
0 .  15 
0 .24 
0 .25 
0 .24 
0 .  17 
0 . 2 0  
0 . 2 0  
0.15 
0 . 2 0  
0,17 
0 .25 
0 . 2 2  
0. 1 8 
0.23 
0.18 
0,17 
0 .  2 7  
0 . 2 0  
0 = 22 
0.15 
0 .20 0 .23 0 .26 0 .28 
0.  20 
0 .  20  
0.  15 
0 .  15 
0 . 2 0  
0. 17 
0 .21  
0.25 
0. 18 
0.18 
0.18 
0.18 
1 
2 
2 
2 
0 
0 
0.  13 
0 .  15 
0 .15 
0. 12 
0.23 
0 .32 
0 .13 
0.18 
0 . 2 8  
0.  15 
0 .23 
0 .  19 
1 
2 
2 
2 
50 
50 
0 . 1 0  
0. 08 
0.08 0.18 
0 .15 0.20 
0.18 0 . 2 2  
0- 18 
0 . 2 6  
0 . 1 8  
1 
2 
2 
2 
100 
100 
0. 10 
0. 10 
0 . 0 8  
0 . 0 8  
0.15 
0. 18 
0.15 
0 .18  
0 .23 
0 .22  
0.24 
0 .29  
1 150 0 .05 
0 ,05 
0 .05 0.15 0.15 
0 .1  3 
0. 28 
0. 18 
0.25 
n . 7A 
1 
3 
200 0.05 
0 .05 
0 .05 0 .  15 0 .17 
0 .  1 3  
0.23 
n. 1R 
0 .20  
0 . 2 2  
1 1 = Potassium added 110 days before planting date, 
2 = ?otas£iuffl added 15 days before plaatirsg date, 
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.61. Yields of Na (pfn) in six successive 
harvests ci; ryegrass on Fayette soil. 
TimeiDepthz K Harvests 
added 
p p m  1 2  3  4  5  6  
1 
2 
C 
G 
4. 10 
3.91 
3. 00 
2 .  61  
3.30 
4.62 
1.29 
2 . 1 6  
0.92 
0.25 
1.00 
0. 14 
1 
o 
50 
Rn 
3.72 
2,55 
2.79 
2=06 
5. 
4, 
13 
00 
2.  21  
2 , 6 0  
1 . 13 
1.05 
1.07 
1. 18 
100 
100 
2.33 
2.4? 
2.45 
1.48 
4 = 77 
4.63 
1.70 
2.38 
1.35 
1  •  68  
0 . 6 8  
1*75 
150 
150 1 .86  
2.34 
3.06 3. UG 2.70 
1.14 
1,47 
n 07 
1 
2 
20G 
200 2 . 8 2  
5.36 
1.90 4.52 
3.40 
2 . 1 2  
1.51 
0.49 
2.07 
0.97 
2 
2 
0 
C 
4.84 
6.72 
4.08 
2. 26 
5.50 
4.93 
2.47 
2. 31 
1.19 
1.26 
1.40 
1.15 
I 
2 
2 
2 
50 
50 
2.60 
3-55 
5.80 
3.49 
6.64 
7.20 
2.90 
2.69 
0.92 
0.94 
0.83 
0.86 
1 
2 
2 
2 
100 
100 
3.41 
4.62 
3.98 
3.81 
6.98 
6.67 
2. 7 0 
3.02 
«  . 0 2  
1.62 
loUO 
1. 27 
1 
2 
2 150 
150 
1 . 0 5  
1.94 
3. 15 
3.09 
7.75 
7.59 
2.72 
3.24 
2.37 
1,67 
1 . 7 1  
1 . 3 2  
1 
2 
2 
2 
20 0 
200 
3.56 
2.16 
2.50 
3. 16 
6.57 
3. 15 
3.39 1,06 
1.66 
0,18 
2 . 1 1  
1 1 = Potassium added 110 days before planting date. 
2 - Potassium added 15 days before planting date. 
2 1 = Sample fras Q - 15 csa^ 
2 ~ Sample from 30 - 45 cm. 
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Table A.62. ïields of Na (ppm) in six successive 
harvests of ryegrass on Tama soil. 
limeiDeptbz K Harvests 
a d d e d  
p p m  1  2  3  1  5  6  
1 
2 
0 
C 
3.34 
2-76 
1. 0 2  
0 . 8 1  
2.79 
2.19 
1.93 
1.23 
0.57 
0.42 
2.38 
0.65 
1 
9 
50 
sn 
3.05 
3.2 1 
0.44 
0= 83 
2. 23 
3.42 
2 . 8 0  
2.73 
0.87 
1 . 0 1  
0.90 
1 .26  
1 
2 
1 G C  
I O C  
1.86 
2 . 8 1  
0.78 
0.45 
3.94 
2.04 
0,98 
1 .66  
0. 46 
0.78 
0.78 
1 = 1 4  
150 
150 
0 .60  
2.83 0.72 1. y / 
1.33 
1.43 0.74 
1.03 
0-83 
2 0 C  
20C 
3.35 
3.07 
0.91 
3.64 
1.97 
1.97 
3.30 
1.33 0 . 8 2  
1.01 
0.77 
1 
2 
2 
2 
C 
C 
3.20 
5.06 
2.09 
1.39 
2 . 6 6  
4.38 
1.31 
1.51 
1.52 
0 . 6 6  
0.92 
1.20 
2 50 
50 
2.7Ê 
2 . 6 1  
1.74 
1 = 67 
4.23 
2 c 84 
2.09 
2.97 
0.75 
1.28 
1.24 
1.31 
1 
2 
2 
2 
100 
100 
2. 1 1 
2.70 
1.98 
1. 36 
4. 84 
3.58 
2. 59 
1.67 
1.31 
1.56 
1. i j 
1.30 
1 
o 
2 
2 
15C 
150 
2.30 
2.55 
1.99 
1.99 
3.29 
1.74 
3.62 
2.94 
1.58 
1 . 2 1  
2.05 
1.33 
20C 
20 0 
2.65 3.59 
j I 1.92 
3.72 
-1 -in fO 
1.69 1 .46 1.51 
: 1 = Potassium added 110 days before planting date. 
2 = Potassium added 15 days before planting date, 
2 1 = Sample from 0 - 15 cm, 
2 = Sample from 30 - 45 cm. 
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Tdfcie A.63. Yields of Na (ppm) in six successive 
harvests cf ryegrass on Marshall soil. 
ïime^Depth^ K Harvests 
added 
p p m  1 2  3 4 5  6  
1 
2 
1 
2 
1 
2 
•1 
2 
1 
2 
1 2 
2 
0 
C  
50 
5  0  
100 
100 
150 
150 
200 
20 0 
0 
Û 
1.9C 
2. 15 
2.78 
2 = 5 3  
2 . 0 7  
J . 2 0  
3 . 1 5  
2 .  60  
2.94 
3.02 
4.63 
3.29 
1.25 
1 . 0 6  
0.79 
0= 95 
0= 36 
0 . 6 6  
1.27 
0. 39 
0.41 
1. 37 
2 . 2 2  
2.38 
2.85 
2 . 2 2  
2.97 
2c 11 
2, 33 
2.31 
2.73 
1. 65 
2 . 6 2  
2.41 
6 . 0 0  
5. 02 
1.68 
0. 91 
68 
26 
1.65 
1.65 
8 . U j 
1.58 
1.71 
3.09 
2.40 
1.07 
0.94 
1.33 
0,68 
1 ,27 
0.85 
1.32 
0. 53 
1.36 
1.01 
1.40 
1 .30 
0.81 
0.46 
1 .26  
0.99 
1,15 
0.39 
U.GZ 
1.05 
0 . 8 2  
1. 36 
1.40 
2 
2 
50 
50 
4.00 
1.98 
2. 19 
2= 58 
5.91 
4.79 
3.62 
3 = 2 8  
1.45 
1.56 
1.74 
2.13 
I 
2 2 
IvG 
100 
2 . 2 2  
2.65 
2-99 
1.53 
4.99 
5.34 
2.93 
2 . 6 8  
: . f ? 
1 .92 
1. 39 
1.33 
1 
9 
2 
•> 
1 5 0  
150 
1.88 
2.60 
1.77 
1.  18 
6. 05 
4.80 
3.10 
2.72 
1.95 
1.49 
1.35 
1.44 
2 0 0  1.92 3-13 5.94 
4.37 
3. 10 1.79 
2 . 1 0  
1 . 4 7  
1  •  5 7  
a 1 = Potassium added 110 days before planting date. 
2  =  P o t a s s i u m  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e ,  
£ 'f - Sample from 0 - 15 cm, 
2 = Sample from 30 - 45 cm. 
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Table A.64- Yields of Na (ppm) in six successive 
harvests of ryegrass on Heller soil. 
T i m e i D e p t h z  K H a r v e s t s  
a d d e d  
p p m  1 2  3 4 5  6  
0  1 . 5 4  0 . 8 1  0 . 8 0  1 . 3 9  1 . 1 8  0 . 4 9  
2  1  C  3 . 3 0  0 . 7 6  1 . 3 4  1 . 5 6  0 . 6 7  0 . 5 2  
1  1  5 0  0 . 0  1 . 0 2  1 . 2 2  0 . 0 1  0 . 6 7  0 . 4 9  
2  1  S O  3 . 0 3  1 . 1 4  1 . 0 7  0 . 4 6  0 . 4 1  0 . 3 9  
1  1  I O C  2 . 9 £  0 . 5 7  1 . 0 8  0 . 8 0  1 . 1 9  0 . 4 5  
2  1  1 0 0  3 . 1 9  3 . 7 6  1 . 0 6  0 . 6 1  0 . 5 6  0 . 4 3  
1  1  1 5 0  3 . 1 2  1 . 0 2  0 . 9 2  0 . 5 9  0 . 3 8  0 . 2 4  
2  1  1 5 0  0 = 0  0 = 9 2  2 . 6 2  0 . 8 6  0 . 6 7  0 . 5 1  
1  1  2 0 C  2 - 1 5  0 . 8 0  1 . 1 2  0 . 4 5  0 . 5 7  0 . 4 6  
2  1  2 0 C  2 . 9  2  1 . 4 9  1 . 6 5  0 . 6 5  0 . 6 1  0 . 7 4  
1 2 0 4,84 9=66 16=22 5=20 2=18 3=12 
2  2  0  8 . 8 4  1 5 . 8 8  1 2 . 2 4  4 . 5 6  2 . 2 9  2 . 1 2  
1  2  5 0  4 . 7 6  1 2 . 4 8  1 3 . 7 2  3 . 3 3  1 . 2 6  0 . 8 8  
2  2  5 0  5 . 5 2  1 3 . 0 5  1 4 . 5 8  4 . 5 0  2 . 4 0  2 . 5 3  
1  2  1 0 0  4 . 9 0  8 , 7 2  1 0 , 9 0  4 , 7 4  2 . 3 5  2 = 0 8  
2  2  1 0 0  5 . 8 2  9 . 3 2  1 4 . 7 6  3 . 9 6  1 - 2 9  1 . 6 5  
1  2  1 5 C  3 . 6 0  5 . 3 2  1 2 - 7 4  5 . 8 5  3 . 1 2  4 . 6 2  
2  2  1 5 0  4 . 3 5  5 . 7 7  1 0 . 4 3  5 . 0 3  2 . 6 5  3 , 1 9  
1  2  2 0 0  4 . 3 4  5 . 4 7  1 3 . 1 3  5 . 6 4  3 . 5 1  4 . 5 5  
2  2  2 0 0  6 . 8 5  5 . 5 2  1 2 . 5 2  5 . 3 1  2 . 4 7  3 . 3 4  
* 1 = Potassium added 110 days before planting date. 
2 = Potassiam added 15 days before planting date. 
« 1 = Sample from 0 - 15 
2 - Sample from 30 - 45 cm-
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Table A.65. Yields of Na (ppm) in six successive 
harvests of ryegrass on Clarinda soil. 
liine*Depth2 k  
a d d e d  
p p m  
H a r v e s t s  
1 
2 
1 
2 
1 
2 
0  7 .  1 6  
0  8 . 4  6  
5 0  5 . 3 7  
5 C  5 . 6 5  
100  
100 
4 . 5 6  
3 . 2 0  
4 .  9 3  
3 .  7 4  
3 . 7 4  
4 . 0 3  
5 .  9 1  
3 .  2 5  
5 . 5 1  
3 . 5 7  
5 . 0 9  
5 . 0 1  
5 . 8 0  
6. 18 
1 . 1 2  
0 . 9 5  
1 . 8 4  
2 . 3 4  
2 .  62 
2 . 4 5  
0 . 5 9  
0 . 9 5  
1 . 3 8  
0 . 7 4  
1  . 1 5  
1 . 0 3  
0 . 5 7  
0 . 9 5  
1 .  3 0  
1.08 
0 . 7 9  
0 . 3 9  
1  1  1 5 0  2 . 5 5  4 . 7 1  6 - 1 6  1 - 9 2  1 - 0 9  0 . 7 3  
2  1  1 5 0  6 . 6  2  3 . 4 4  5 . 8 6  1 . 7 5  1 . 5 2  1 . 4 4  
1  1  2 0 0  3 . 0 0  3 . 6 3  5 . 7 9  2 . 0 5  1 . 0 6  0 . 5 5  
2  1  2 0 0  2 . 8  1  2 .  2 7  6 . 3 9  2 . 6 9  1 . 8 4  1 . 3 8  
n 4 C 4 C 4 n n t -» ^ rs •f *7 i i ^ c 1 V 1 9 1 1 6 « 7 1 f * 6 7 • • f 1 
2  2  c  1 7 . 4 6  1 0 .  5 0  5 . 8 2  2.20 0 . 9 9  0 . 9 9  
1  2  5 0  9 . 5 8  1 4 . 3 2  1 0 . 6 0  3 . 0 1  1 . 3 4  1 . 7 8  
2  2  5 0  5 . 4 7  1 1 .  2 3  1 0 . 9 2  4 .  3 7  2 . 1 9  2 . 2 7  
1  2  1 0 0  3 . 3 6  8 . 7 ;  1 4 . 1 3  6 . 5 8  2 . 8 0  2 . 3 1  
2  2  1 0 0  3 . 9 9  6 . 6 2  1 5 . 9 2  6 . 2 7  2 . 6 5  2 . 7 4  
1  2  1 5 0  4 . 2 3  9 . 6 0  1 2 . 1 0  3 .  0 2  1 . 9 3  1 . 8 0  
2  2  1 5 0  3 . 7 5  6 =  6 5  1 3 . 4 9  5 . 9 4  3 . 1 1  2 , 7 9  
1 
2 
2 
2 
20 g 
2 0 c  
4.17 
4 . 8 2  
4 . 5 6  
5 . 6 3  
1 5 . 2 0  
1 1 . 5 5  
6 . 2 6  
6 . 4 9  
3 . 3 2  
4 . 1 6  
2 = 7 0  
3 .  1 2  
1  1  =  P o t a s s i u m  a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e .  
2  =  P o t a s s i u m  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e .  
' 1 = Sample ccôm 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A,66. Yields of Na (ppm) in six successive 
harvests of ryegrass on Edina soil. 
T i m e ^ D e p t h ^  k  H a r v e s t s  
a d d e d  
P f  Œ  1  2  3  4  5  6  
1  1  0  8 . 6 8  6 .  3 4  6 . 6 3  2 .  1  8  1 . 5 3  1 . 8 5  
2  1  0  7 . 3 3  5 . 7 4  7 .  5 6  2 . 4 8  1 . 7 2  1 . 7 1  
1  1  5 0  5 . 3 8  5 . 6 5  7 . 5 5  3 . 3 6  1 . 6 6  1 . 7 6  
2  1  5 0  5 . 6 6  3 . 7 1  8 . 5 9  3 . 4 8  1 . 9 0  2 . 4 5  
1  1  1 0 0  5 . 5 1  4 . 4 7  8 . 9 1  2 . 4 5  2 . 3 2  2 . 5 2  
2  1  1 0 0  2 . 6 9  6 . 2 2  8 . 0 8  4 .  4 5  2 .  1 9  2 . 5 9  
1  1 5 0  4 . 7 C  4 = 4 3  8  =  3 1  4 = 0 0  4  =  0 0  2 . 4 9  
2  1  1 5 0  2 . 3 7  3 .  1 4  9 . 5 5  5 . 5 1  2 . 0 9  2 . 6 9  
1  1  2 0 0  2 . 6 5  3 . 6 3  8 . 6 5  5 . 3 1  2 . 9 9  2 . 0 7  
2  1  2 0 0  2 . 5 8  3 . 2 0  7 . 3 3  5 .  1 8  2 . 8 0  2 . 5 9  
i  o  0  1 6 .  1 0  1 8 . 3 4  1 0 . 1 4  4 ^ 6 1  0 U 7 3  U  1 5  
2  2  C  2 5 . 5 7  1 3 . 7 5  1 0 . 9 2  3 . 6 7  1 . 7 1  2 . 5 5  
1  2  5 0  1 3 .  1 2  1 5 . 2 4  1 7 . 6 9  6 .  1 0  2 . 2 4  3 . 0 8  
2  2  5 0  2 0 .  1 2  1 7 .  1 1  1 3 . 5 5  4 .  0 0  1 . 9 2  2 . 4 5  
1  2  1 0 0  1 0 . 5 2  1 7 . 5 5  1 7 . 3 4  5 . 1 5  1 . 9 1  2 . 0 5  
2  2  I C O  9 . 2 2  1 1 . 3 6  1 9 . 8 4  7 . 2 7  3 . 1 8  3 . 7 2  
1  2  1 5 0  5 . 2 2  1 3 . 7 7  1 4 . 3 4  5 . 9 4  3 . 3 6  3 . 4 7  
2  2  i s o  5 . 5 2  8 . 5 4  1 7 . 9 2  8 . 6 9  4 . 9 6  4 . 8 1  
1  2  2 0 C  3 . 3 5  9 - 3 5  1 6 .  1 8  7 - 8 2  3 . 4 0  4 . 9 5  
2  2  2 0 0  5 .  0 2  « 2 . 4 2  1 5 . 2 6  7 . 3 5  3 . 3 6  3 - 4 4  
1  1  =  P o t a s s i u m  a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e .  
2  =  P o t a s s i u m  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e .  
~ 1 — Sample f&Ow 0 ~ 15 CÛÎ. 
2 = Sample from 30 - 45 cm. 
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Table A.67. Yields of Na (ppm) in six successive 
harvests of ryegrass on Seymour soil. 
T i m e i D e p t h z  K  H a r v e s t s  
a d d e d  
F P œ  1  2  3 4  5  6  
1  1  0  5 = 6 5  U  5 2  6 . 9 6  2 .  8 6  1 .  1 2  2 .  1 8  
2  1  C  5 . 5 1  3 .  3 9  5 . 7 6  3 .  1 8  1  . 5 5  1 . 8 2  
1  1  5 0  3 . 2  1  1 .  2 0  6 . 6 3  2 .  9 0  0 . 8 5  1 . 3 2  
2  1  5 0  3 . 2 5  1 . 0 9  5 .  3 4  3 .  3 8  1 . 5 8  1 . 8 8  
1  1  1 0 0  3 . 8 6  2 . 2 d  6 . 6 9  4 .  2 6  2 . 2 7  1 . 3 8  
2  Î  I O C  6 . 0 %  2 . 2 2  5 .  9 5  4 .  1 0  2 .  1 8  1 . 8 9  
1  1  1 5 0  6 . 5 4  3 . 6 6  4 . 9 9  3 .  3 7  1 . 3 3  1 . 5 2  
2  1  1 5 0  2 . 8 7  1 .  3 7  6 . 0 0  3 .  3 0  1 . 9 6  2 . 2 7  
1  1  2 0 C  6 . 5 9  1 . 1 5  6 . 7 0  2 .  9 3  2 . 6 9  2 . 2 3  
2  1  2 0 C  3 . 5 6  1 . 6 9  4 . 3 3  3 .  7 1  2 .  1 7  2 . 4 4  
1  2  C  1 9 . 6 9  2 2 .  0 3  2 0 . 3 5  2 1 .  1 3  1 2 . 3 9  9 . 4 8  
2  2  c  2 7 . 4 3  1 9 . 7 2  2 9 .  1 5  1 9 .  9 5  7 . 3 9  8 . 2 5  
1  2  5 C  2 0 . 7 6  1 7 . 1 0  3 4 . 0 4  2 1 .  7 2  9 . 5 0  1  1 .  3 0  
2  2  5 €  I 4 = a w  1 6 = 5 0  30.25 1 6 ,  5 0  7 . 3 5  8 . 4 6  
1  2  1 0 0  1 5 .  1 2  1 5 . 5 5  2 5 . 7 6  1 9 .  1 3  7 . 9 9  8 . 3 6  
2  2  100 1 1 . 4 0  1 4 .  1 9  3 1 . 6 0  2 0 .  6 0  1 0 . 8 4  9 . 0 5  
1 2 1 5 0  1 2 . 8 4  9 . 9 6  2 7 . 5 6  2 1 .  9 4  1 4 . 9 4  1 2 . 5 0  
2  2  1 5 0  1 4 , 9 4  12.13 2 6 , 3 2  18. 0 3  1 0 - 6 2  9 . 5 2  
1  2 2 0 0  1 3 . 0 5  13.45 3 1 .  1 5  2 0 .  2 7  1 3 . 5 3  1 0 . 0 4  
2  2  2 0 0  1 2 .  3 0  1 4 .  /a 3 2 .  6 8  1 6 .  0 5  1 0 .  5 8  9 . 3 4  
i 1  = Potassium a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e .  
2  =  P o t a s s i u B  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e *  
~ 1 — SâtSplc frow 0 «= 15 czi. 
2 = Sample from 30 - 45 cm. 
223 
table A.68. Yields of Na (ppm) in six successive 
harvests cf ryegrass on Monona soil. 
l i m e i D e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  
2  
1  
1  
C  
C  
4 = 6 9  
5 . 6 8  
2 . 9 3  
1 .  5 5  
5 . 6 3  
4 , 4 8  
2 . 5 6  
2 . 2 5  
2 . 4 3  
1 . 8 7  
3 .  1 0  
1 . 5 0  
1  
2  
1  
Î  
5 0  
5 C  
4 . 1 0  
2 . 7 3  
3 .  6 0  
1 . 7 7  
4 . 6 4  
4 . 5 6  
2 . 6 2  
2 . 8 6  
1 . 7 7  
2  =  4 5  
1 . 5 0  
1 . 6 9  
1  
2  
1  
1  
1 0 0  
1 0 0  
4 . 9  1  
2 . 3 8  
2 . 0 8  
1 . 6 3  
5 .  1 6  
5 . 7 6  
2 . 8 1  
1 . 8 9  
2 . 2 3  
1 . 4 6  
2 . 0 5  
1 . 1 8  
1  
2  
1  
1  
I S O  
1 5 0  
2 . 0 1  
3 . 3 1  
1 . 9 4  
1 . 4 5  
4 . 9 2  
4 . 5 2  
2 . 2 4  
3 . 1 9  
2 . 0 0  
2 . 2 0  
1 . 5 5  
2 . 2 5  
1  
2  
1  
1  
2 0 C  
2 0 0  
2 . 6 6  
2 -  3 6  
1 . 2 5  
1 . 0 3  
2 . 8 5  
2 . 6 5  
2 . 6 3  
1 . 9 9  
1 . 5 1  
1 . 2 5  
1 . 9 8  
2 . 6 5  
1  
2  
2  
2  
C  
C  
6 . 4 2  
8 . 9 2  
3 . 0 4  
3 . 5 6  
6 .  1 2  
6 . 7 6  
2 . 2 6  
1 . 8 8  
0 . 7 8  
0 . 4 8  
0 . 5 1  
1 . 4 0  
1  
2  
2  
2  
5 0  
5 0  
5 .  1  1  
5 = 5 5  
4 . 5 6  
3 = 7 0  
8 . 9 4  
7 ,  1 6  
2 .  1 7  
2 , 9  1  
1 . 5 9  
1 . 3 2  
1 . 7 0  
1 . 4 0  
1  
2  
2  
2  
1 0 0  
I O C  
3 .  1 0  
6 . 7 3  
4 . 9 9  
3 .  1 8  
6 . 5 6  
7 .  1 7  
2 . 7 0  
3 . 2 4  
2 . 0 3  
1 . 4 ?  
1 - b U  
1 . 2 5  
1  
2  
2  
2  
1 5 0  
1 5 0  
2 . 9 7  
1 1  =  2 5  
2 . 9 7  
3 . 3 9  
7 . 0 4  
5 . 8 7  
3 .  5 8  
2 . 8 4  
2 . 5 8  
1 . 5 5  
2 . 6 4  
1 . 7 4  
1  
2  
2  
2  
2 0 C  
2 0 0  
3 . 6 8  
4 . / U  
5 . 2 4  
2 - 2 9  
7 . 9 6  
5 . 6 9  
3 . 0 6  
2 .  9 0  
1  =  8 0  
1 . 5 4  
2 . 1 1  
1  #  5 4  
*  1  =  P o t a s s i u m  a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e .  
2  =  r o t a s s i a i n  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e  =  
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Table A.69. Yields of Na (ppm) in six successive 
harvests of ryeytass on Gaiva soil. 
T i m e * D e p t h 2  K  H a r v e s t s  
a d d e d  
p p n  1  2  3  4  5  6  
1  1  C  3 - 8 2  6 . 7 6  5 . 8 6  3 . 4 0  2 . 6 0  1 . 9 6  
2  1  C  2 1 . 5 7  2 .  1 0  3 . 6 7  2 . 6 3  2 . 0 1  1 . 7 6  
1  1  5 0  4 .  1 7  1 . 6 6  5 .  1 9  3 . 0 9  1  . 4 2  1 . 8 4  
2  1  5 0  6 . 3 3  3 . 2 2  5 -  4 5  4 = 0 7  2  =  3 0  1  =  7 2  
1  1  1 0  0  3 . 7 2  1 . 5 8  7 . 2 2  3 . 2 2  2 . 6 2  1  =  6 4  
2  1  1 0 0  4 . 6  1  2 .  1 8  5 . 1 4  2 . 9 3  1 . 7 9  1 . 7 5  
1  1  i  5 0  3 . 9  8  1 . 5 1  5 . 8 6  5 . 0 8  3 . 7 2  1 . 3 9  
2  1  1 5 0  4 . 9 7  4 . 2 5  4 . 9 3  2 o  6 9  2 . 2 3  1 , 4 6  
1  2 0 C  3 . 7 1  2 . 2 0  7 . 7 4  4 . 4 5  2 . 0 2  1 . 5 1  
2  1  2 0 0  4 . 6 6  1 . 9 7  5 . 1 1  2 . 8 2  1 . 4 4  1 . 7 6  
1  2  C  6 . 2 1  5 . 2 5  6 . 0 0  3 .  3 8  1 . 9 8  1 . 5 2  
2  2  0  4 .  2 8  4 . 8 0  7 .  4 8  2 . 5 7  2 . 0 2  1 .  / 6  
1  2  5 0  3 . 9 1  3 . 1 1  7 . 0 2  2 . 9 7  1 . 1 5  1 . 2 8  
2  2  5 0  3 . 9 6  3 . 9 9  6 , 3 5  4 .  1 3  1 = 8 4  2 . 2 2  
1  2  1 0 0  3 . 7 0  3 . 0 6  7 . 2 2  4 .  1 4  2 . 5 1  2 . 3 4  
2  2  1 0 0  2 . 6 3  3 . 4 1  8 . 9 9  3 . 5 8  2 . 8 7  1 . 4 0  
1  2  1 5 0  2 . 0 5  3 . 3 5  6 . 4 9  4 . 5 0  1 . 7 5  1 . 5 2  
2  2  1 5 0  2 .  3 0  3 . 2 6  6 . 0 2  3 . 0 9  2 . 3 5  1 . 7 4  
1  2  2 0 0  2 . 3 5  3 ,  7 9  8 . 2 1  3 , 7 8  1  . 9 6  1 . 4 6  
2  2  2 0 0  2 . 5 2  2 .  1 2  5 . 6 9  3 .  3 6  2  .  0 2  1 . 9 4  
Î  1  =  P o t a s s i u m  a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e .  
2  =  P o t a s s i u m  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e =  
z 1 = Saapls fross 0 - 15 era. 
2 = Sample from 30 - 45 cm. 
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Table A.70. Yields of Na (ppm) in six successive 
harvests cf ryegrass on Clarion soil. 
T i m e i D e p t h z  K  H a r v e s t s  
a d d e d  
p p i r  1 2  3  4  5  6  
1  Î  C  1 . 9 5  3 .  1 0  2 . 7 1  1 . 9 1  0 . 9 9  1 . 8 0  
2  1 C  2 . 4 3  2 . 8 1  3 . 7 6  1 . 4 8  0 . 5 4  0 . 8 8  
1  
2  
1 
1  
5 0  
5 0  
2 . 0 8  
1 . 0 6  
1 . 8 3  
1 . 5 2  
4 . 5 6  
3 .  1 6  
2 . 0 7  
1 . 9 6  
0 . 7 3  
0 . 9 3  
1 . 4 0  
1 . 4 5  
1  
2  
1  
1  
I O C  
1 0 0  
0 . 8 9  
0 . 9 8  
1 . 6 9  
1 . 4 8  
3 . 7 2  
3 . 3 1  
2 . 0 5  
2 .  1 5  
1 . 0 3  
I .  3 4  
1 . 0 6  
1 . 6 4  
1  
2  
1 
1  
1 5 0  
1 5 0  
1 - 0 7  
0 , 0  
1 . 4 0  
1 . 8 2  
3 .  1 4  
3 .  18 
3 .  1 0  
1 . 8 3  
1  . 0 7  
1 . 2 1  
1 . 6 1  
1 . 4 3  
1  
2  
1 
1 
2 0 C  
200 
1 . 0 6  
1 . 1 9  
1 . 1 5  
2 . 4 3  
3 . 1 0  
3 .  1 7  
2 . 3 0  
2 . 7 4  
1 .  1 0  
1 . 4 3  
1 . 2 6  
1 . 2 6  
1 
2  
2  
2  
c  
0  
4 . 5 6  
5 . 0 5  
4 - 8 7  
4 . 0 6  
3 . 3 9  
2 . 8 3  
1 . 9 2  
2 . 0 0  
0 . 8 4  
0 . 9 6  
0 - 2 7  
1 . 0 6  
1 
2  
2  
2  
5 0  
5 0  
3 .  1 4  
1 , 8 2  
6 . 3 6  
4 . 7 7  
4 . 6 7  
3 .  1 0  
2 . 0 0  
2.88 
0 . 8 4  
0 . 8 8  
0 . 0 9  
0 . 8 0  
1 
2  
2  
2  
I O C  
1 0 0  
1 . 7 0  
2 . 2 9  
2.90 
3 - 6 8  
4 . 5 8  
4 . 8 6  
2 . 3 1  
2 . 2 9  
1 - 1 7  
1 . 2 6  
1 . 2 5  
2 . 4 6  
1 
2  
2  
2  
1 5 0  
B  5 C  
1 . 7 3  
2 . 4 4  
2 . 4 7  
5 . 3 2  
5 . 5 4  
5 . 6 3  
3 .  1 7  
2 . 5 8  
1 - 2 0  
1 . 5 4  
1 . 6 0  
2.12 
1  
2  
2  
2  
2 0 0  
2 0 0  
2 . 2 3  
1 . 5 2  
2 . 5 3  
2 . 9 6  
4 .  3 0  
3 . 5 3  
2 . 3 6  
2 .  4 6  
1 . 5 2  
1 . 6 0  
1 . 1 1  
1 . 9 8  
*  1  =  P o t a s s i u m  a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e »  
2  =  P o t a s s i a s  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e »  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.71, Yields of Na (ppm) in six successive 
harvests cf ryegrass on Ida soil. 
I i m e * D e p t h 2  k  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  1  C  1 . 7 2  1 . 6 8  2 = 4 6  1 . 9 7  1 - 6 1  1 . 5 5  
2  1  0  2 .  2 7  2 .  0 4  3 . 4 6  1 . 9 5  1 . 2 1  1 .  1 2  
1  1  5 0  1 . 2 3  2 .  0 0  3 . 4 4  1 . 9 9  1 . 1 1  1 . 3 6  
2  
• 
5 0  1 . 6 6  1 . 8 5  3 . 5 7  1 . 6 2  1 . 3 0  1 = 1 3  
1  1 0 0  2 . 2 7  2 . 0 1  2 . 9 3  1 . 6 2  1 . 1 3  1 . 1 5  
2  1  1 0 0  2 .  1 3  1 . 8 6  3 . 2 9  1 . 4 8  1 . 2 4  1 .  3 7  
1  1  1 5 0  1 . 6 9  1 . 9 8  2 . 8 5  1 . 9 3  1 . 1 8  1 . 5 1  
2  1  1 5 0  2 . 0 5  2 . 2 6  3 . 0 2  1 . 4 5  3 . 0 6  1 , 4 9  
1  1  2 0 0  1 . 3 3  2 . 5 6  3 . 5 9  2 . 9 4  1 . 5 9  0 . 9 9  
2  1  2 0 0  1 . 4 5  1 . 8 1  2 . 6 2  1 . 8 6  1 . 2 7  1 . 0 9  
1  2  C  1 . 3 9  3 . 9 4  4 . 8 8  1 . 7 9  1 . 3 9  1 .  1 8  
2  2  c 2 . 1 0  3 . 6 6  3 .55  2 . 0 5  1 . 5 5  1 . 4 3  
1  2  5 0  2 . 2 6  3 .83  4 .  3 5  1 . 9 1  2 . 4 6  0 . 9 9  
2  2  5 0  1 - 5 9  3 . 7 3  4 .80  1 = 9 4  1 - 9 6  1 . 3 5  
1  2  1 0 0  1 . 9 5  3 . 5 5  3 . 9 6  3 . 2 7  1 . 5 8  2 . 2 6  
2  2  1 0 0  3 .02  2 , 2 8  3 . 8 2  2 . 5 9  1 . 5 6  1 . 8 5  
1  2  1 5 C  1 . 4 0  2 . 3 2  4 .  1 5  1 . 4 9  1 . 0 6  1 . 0 0  
2  2  1 5 0  1 - 6 9  2 . 4 4  3 . 6 2  4 . 4 4  2 . 4 9  2 . 4 9  
1  2  2 0 0  1 . 5 8  2 . 9 4  3 . 8 9  1 . 9 6  1 . 3 3  2 . 1 1  
2  2  2 0 0  1  =  5 4  1 = 4 5  3 - / 1  1 . 9 7  1 . 0 3  1 . 6 9  
*  1  =  P o t a s s i u m  a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e .  
2  =  P o t a s s i u m  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e =  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.72. Yields of Na (ppm) ia six successive 
harvests of ryegrass on Ostraader soil. 
T i m e i D e p t h z  K  H a r v e s t s  
a d d e d  
p p u  1  2  3  4  5  6  
1  
2  
1  
1  
0  
C  
5 . 5 0  
4 . 4 1  
3 . 6 8  
3 . 1 1  
4 .  0 2  
3 . 8 6  
1 .  1 4  
1 . 9 2  
0 . 8 3  
1  . 6 6  
0 . 9 7  
1 . 2 6  
1  
2  
1  
1  
5 0  
5 0  
5 . 3 8  
4 . 8 9  
3 .  1 8  
2 , 4 0  
3 . 6 7  
4 . 6 9  
2 . 6 4  
2 . 9 9  
1 . 3 8  
1 , 3 5  
0 . 8 6  
1 . 3 4  
1  
2  
1  
1  
1 0 0  
1 0 0  
2 . 6 6  
4 . 3 7  
4 . C i  
3 . 5 4  
4 . 5 8  
5 . 8 2  
2 . 3 8  
3 . 1 6  
1 . 8 3  
1  . 6 8  
1 . 6 8  
1 , 8 8  
1  
2  
1  
1  
Î 5 C  
1 5 0  
4 . 5 3  
2 . 7 5  
4 . 0 6  
3 . 7 8  
H  •  7 0  
4 . 9 4  
2 . 7 3  
3 . 0 1  
î  . 6 6  
1 , 3 1  
1 . 5 1  
1 . 8 4  
1  
2  
1  
1  
2 0 C  
2 0 0  
2 . 6 6  
2 . 8 8  
2 . 2 4  
2 . 3 2  
4 . 5 6  
4 . 4 5  
3 . 1 0  
3 . 7 3  
1 . 3 3  
1 . 5 2  
1 . 3 8  
1 . 2 2  
1  
2  
2  
2  
c  
G  
6 . 9 0  
6 . 6 2  
5 . 2 7  
5 . 8 3  
4 .  1 3  
4 . 4 2  
1 . 4 9  
2 . 3 1  
0 . 2 7  
1 . 6 5  
1 . 5 4  
1 .  3 0  
1  
2  
2  
2  
5 0  
5 0  
4 . 9 8  
4  =  6 0  
5 . 7 4  
5 , 1 5  
5 . 8 8  
5 . 1 8  
2 . 4 4  
2 . 3 5  
1 . 1 5  
1 . 0 1  
1 . 4 5  
0 . 5 0  
1  
2  
2  
2  
1 0 0  
1 0 0  
3 . 3 4  
3 . 4 3  
3 . 9 9  
3 . 6 1  
5 . 9 2  
5 . 4 0  
2 .  4 6  
2 . 9 0  
1  . 2 9  
1 . 2 4  
2 . 4 2  
1 . 8 5  
1  
2  
2  
2  
1 5 C  
1 5 0  
3 . 9 1  
4 , 5 4  
4 . 3 2  
4 . 9 6  
6 . 4 8  
5 . 7 2  
2 . 7 8  
3 . 9 2  
1 . 5 4  
1 - 7 9  
1 . 4 3  
1 . 3 2  
1  
2  
2  
2  
2 0 0  
2 0 0  
3 . 8 5  
2 . 5 6  
4 . 5 4  
2 .  9 6  
7 . 6 0  
5 .  6 4  
3 . 0 0  
3 . 9 3  
1 . 3 4  
2 .  3 2  
1 . 6 2  
1 . 7 0  
1  1  -  P o t a s s i u m  a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e .  
2  =  P o t a s s i a a  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e ,  
~ 1 = Saapl€ from 0—15 ens. 
2 = Sample from 30 - 45 cm. 
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Table A.73. Yields of Na (ppm) in six successive 
harvests cf ryegrass on Webster-13 soil. 
l i m e i D e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1 2  3  4  5  6  
1 
2 
C  6 . 0 9  
C  5 . 6 7  
2 .  5 5  
2 . 2 5  
4 . 3 8  
5 .  5 3  
1 . 9 4  
3 . 2 2  
1 . 1 7  
1 .  5 4  
1 . 1 5  
2. 16 
1 
o 
5 0  5 . 4  1  4 .  1 8  6 . 6 8  3 .  1 2  1 . 7 7  1 . 6 6  
5 0  4 = 8 9  1 = 9 8  5 . 2 4  2 . 0 5  2 . 3 3  2 . 1 8  
1 0 0  2 . 9 4  
100 3 .  1 8  
4 , 9 2  
3 .  1 6  
5 ,  16  
5 . 4 5  
2 . 0 8  
3 . 2 8  
1 . 5 2  
1 . 5 7  
1 . 7 5  
2 . 0 5  
i 5 C  2 . 9 6  
i b c  4  =  8 8  
5 . 1 9  
5 .  0 0  
2 . 5 9  
2 . 2 4  
1 la 1_60 
1  1  2 0 0  4 . 6  9  
2  1  2 0 0  3 . 2 3  
3 . 6 0  
2. 28 
6 . 9 6  
5 . 2 8  
2 . 3 5  
2 . 3 8  
1 . 4 4  
1 . 3 4  
1 . 5 3  
1 . 3 6  
1 
2 
2 
2 
C  
C  
4 . 8 6  
4 .  2 0  
4 . 5 1  
3 .  4 1  
3 . 5 9  
3 . 6 5  
1 . 6 9  
1.61  
0 . 7 3  
0 . 8 5  
1.01 
1 . 2 5  
1 
2 
2 5 0  
5 0  
4 . 4 4  
3 = 0 8  
3 . 0 0  
4 = 4 5  
3 . 9 7  
5 . 0 2  
1 .  6 9  
1 . 8 6  
1  = 7 4  
1 . 3 0  
1 . 5 7  
1 . 8 7  
1  2  1 0 0  3 . 5 7  6 . 2 #  4 . 7 5  2 . 2 6  1 , 2 7  1 . 6 0  
2  2  1 0 0  4 . 3 1  5 . 2 4  4 . 6 2  1 . 9 9  2 . 0 2  1 . 3 7  
1  2  1 5 0  2 . 9 3  5 . 0 8  4 . 8 4  2 . 1 9  1 . 5 6  1 . 4 3  
2  2  1 5 0  3 . 8 5  4 . 6 8  3 . 4 2  2 . 1 6  1 , 5 8  1 = 6 5  
200 2  =  8 6  3 . 9 8  5 . 3 5  1 . 7 8  
2 0 0  3 . 3  1  4 .  0 3  4 . 3 3  2 . 6 6  
1 . 0 7  
3 . 3 3  
1.86 
7 1A 
^  1  =  P o t a s s i u m  a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e ,  
2  =  P o t a s s i u m  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e .  
1 = Sasple from 0 - 15 cm. 
2 = Sample from 30 - 45 cm, 
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Table A.74. Yields of Na (ppm) in six successive 
harvests cf ryegrass on Canisteo soil. 
T i m e i D e p t h z  K  H a r v e s t s  
a a a e a  
p p m  1  2  3  4  5  6  
1  1  0  8 . 6 4  2 . 8 6  J .  1 5  2 . 4  3  0 . 8 9  0 . 2 1  
2  1  C  6 . 0 1  4 . 5 5  3 . 7 0  3 . 0 9  0 . 8 0  0 . 6 9  
1  1  5 0  4 . 7 9  4 . 0 1  4 . 2 3  2 . 1 8  1 . 3 0  1 . 0 8  
2  1  5 0  7 . 4 5  2 . 8 4  4 . 1 1  3 =  1 5  1 = 1 1  1 =  1 4  
1  1  1 0 0  5 . 4 1  4 . 5 9  5 , 7 3  3 . 8 8  1  =  5 5  1 =  1 2  
2  1 1 0 0  5 . 5 8  2 . 9 7  3 . 8 1  2 . 3 6  1  . 4 0  1 , 3 7  
1  1  1 5 0  4 . 5 0  3 . 9 3  4 . 7 0  4 . 3 9  1  . 4 9  1 . 6 8  
2  1  1 5 0  2 . 6 4  5 . 0 5  5 .  46 2.  2 7  1 . 6 6  1 . 8 5  
1  1  2 0 0  3 .  0 1  2 . 3 2  5 . 3 6  2 . 7 9  1 . 9 4  1 . 6 8  
2  1 2 0 0  7 . 3 4  2 . 9 3  5 . 2 2  2 . 7 3  2 . 3 4  1 . 9 9  
1 2  c 5 . 2 6  3 . 5 4  2 . 7 5  1 .  1 6  1 . 5 5  1 . 1 4  
2  2  c 5 . 8 4  3 . 7 8  2 . 9 8  1 . 6 5  0 . 8 2  0 .  /  /  
1  2  5 0  3 . 9 5  4 . 3 3  3 . 5 8  1 . 4 0  1 . 9 2  1 . 2 8  
2  2  50 4 , 3  4  4 * 4 2  4 . 0 5  2.36 1.21 0.86 
1  2  1 0 0  3 . 5  1  4 . 2 9  3 . 9 7  1 . 8 9  0 . 5 4  1 ,  J i  
2  2  100 3 . 3 1  3 .  46 4 . 5 0  2 . 3 2  1 .  1 9  0 . 9 7  
1 2  1 5 0  1.90 2.  18 4 . 9 0  2 . 6 2  1 . 2 2  1 .  1 2  
2  2  1 5 0  3 - 7 2  3 . 2 0  3 . 8 4  2 . 0 2  1 . 0 0  1 . 0 6  
1 2  2 0 0  4 . 3 6  4 . 2 3  5 . 3 7  2 . 9 0  1 , 4 9  1 . 7 5  
2  2  2 0 0  3 . 4 5  2 .  5 8  5 .  2 4  2 . 8 9  1 . 7 5  1 .  4 7  
*  1  =  P o t a s s i u m  a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e .  
2  =  P c t a s s i u s  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e =  
2 1 = Sample from 0 - 15 csi. 
2 = Sample from 30 - 45 cm. 
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Table A.75. Yields of Na (ppm) in six successive 
harvests of ryegrass on Webster-14 soil. 
ïime^Depth^ K 
a d d e d  
ppm 
H a r v e s t s  
1 
2 
1 
2 
1 
2 
0 
0 
5 0  
5 0  
1 0 0  
1 0 0  
4 . 1 5  
4 .  3 0  
3 . 2 1  
6 , 1 7  
4 . 6 7  
2 . 9 5  
2 . 2 6  
1.66 
2 .  1 9  
2 . 2 1  
1 . 9 5  
2. 16 
4 . 1 5  
3 . 7 7  
4 . 3 4  
4 . 1 0  
5 . 6 5  
4 .  8 7  
2 . 3 8  
1 .  3 4  
2 . 6 7  
3 . 5 6  
3 . 4 0  
3 . 2 1  
2 . 9 2  
1 . 8 4  
2 . 2 6  
2 . 1 9  
2 . 3 0  
2 . 3 8  
1 . 8 7  
0 . 7 8  
1 . 7 6  
1 . 5 4  
1 . 9 1  
1 . 8 8  
1 
o 
1 5 0  
1 5 0  
3 . 1 1  
) Q 1 
2 .  5 5  
2 =  3 1  
4 . 7 3  3 .  1 9  2 . 0 1  1 . 8 7  
••) 17 
1 
2 
2ÛU 
200 
j, ly 
3 . 5 0  
l .  T U  
1 . 4 8  
6 .  1 4  
3 . 8 4  
3 .  2 0  
3 . 0 1  
2 . 9 2  
2 . 0 9  
2 . 3 2  
1 . 7 1  
1 
o 
2 0 
r 
3 . 8 6  
5 . 2 0  
4 . 0 6  
1 TT 
2 . 9 0  0 . 9 6  
3 . 5 2  
1 . 3 2  0 . 4 6  
1 
2 
2 
2 
5 0  
5 0  
4 . 1 2  
3 . 1 0  
2 . 9 5  
4 .  3 5  
3 . 3 1  
3 . 8 2  
1 .  3 9  
1 .  4 4  
1  , 0 3  
1  . 1 3  
0 . 3 9  
0 . 9 0  
4 B 
2 
2 
2 100 3 . 8 0  
6 5 W 
2 .62  
3  a  2 ;  
1.82 
4 r* rt 9e VU 
1 . 6 4  
1 . 3 3  
1 . 1 2  
r\ a \! s u» x.» 
1 . 3 0  
1 
2 
2 
2 
1 5 0  
1 5 0  
2 . 3 6  
2 . 0 7  
1 . 6 5  
1 . 8 6  
4 .  1 5  
4 .  3 6  
1 . 9 0  
2 . 1 1  
2 . 0 2  
2 . 0 5  
1 . 1 7  
1 . 8 5  
1 
2 
2 
2 
200 
2Û0 
2 .  1  1  
2 . 2 5  
1 . 5 8  
2 .  2 A  
3 . 4 3  
U _ 1 6  
2 . 2 6  
I.AI 
1 . 6 3  
1  = 6 7  
0 . 9 6  
'  »  =  P o t a s s i u m  a d d e d  1 1 0  d a y s  b e f o r e  p l a n t i n g  d a t e .  
2  =  P o t a s s i u m  a d d e d  1 5  d a y s  b e f o r e  p l a n t i n g  d a t e .  
^ 1 — Saspls frOtû 0 — 15 et». 
2 — Sample fCOm 30 ^  45 COS. 
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Table A.76. Drj matter yields (g/pot) in six successive 
harvests cf ryegrass on Fayette soil.* 
E € p t h 2  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  Q  4 = 4 9  2 = 3 7  U 4 1  0 - 7 5  0 . 4 6  0 . 4 4  
1  5 0  4 . 8 8  2 . 8 6  1 . 6 8  0 . 8 3  0 . 9 7  0 . 7 2  
1 0 0  4 . 8 0  2 . 7 0  2 . 2 4  0 . 9 2  0 . 9 7  0 . 6 4  
1  1 5 0  5 . 7 2  2 . 8 5  2 . 1 5  1 . 1 3  0 , 8 7  0 . 5 8  
1  2 0 0  5 = 1 8  3  =  0 3  1 , 8 7  1 * 2 7  0 . 9 8  0 . 8 9  
2  0  3 . 8 5  2 . 4 9  2 . 7 4  1 . 1 9  0 . 7 9  0 , 5 5  
2  5 0  3 . 0 7  2 . 4 2  2 . 8 6  1 . 0 5  0 . 5 8  0 . 3 1  
2  1 0 0  4 . 0 1  2 . 8 9  2 . 9 0  1 . 0 8  0 . 5 2  0 . 3 8  
2  1 5 0  2 , 9 9  2 . 9 8  3 . 0 9  1 . 2 5  0 . 7 3  0 . 5 7  
2  2 0 0  5 . 9 4  3 . 3 2  2 . 9 4  1 . 2 1  0 . 6 4  0 . 3 4  
a  A v e r a g e  v a l u e s  f e r  t i m e s  o f  a p p l i c a t i o n .  
2  1  - =  S a m p l e  f r o m  
2  =  S a m p l e  f ï O î D  
0 - 1 5  
3 C  -  4 5  
c m .  
CiS* 
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Table A.77. Cry matter yields (g/pot) in six successive 
harvests of ryegrass on Tama soil.i 
D e p t h z  K  H a r v e s t s  
a a a e a  
P E m  1  2  3  4  5  6  
1  0  e .  1 0  3 . 7 2  3 . 7 4  1 . 2 2  0 . 6 3  0 . 9 2  
1  5 0  7 . 0 6  4 . 2 8  4 . 3 7  1 . 5 5  1 . 5 0  0 . 9 8  
1  1 0 0  6  =  6 1  4 , 2 1  4 . 0 1  1 . 3 7  0 . 9 5  0 , 7 7  
1  1 5 0  6  =  4 9  3 . 2 9  3 . 6 7  1 . 1 2  0 , 7 7  0 , 7 6  
1  2 0 0  7 . 1 9  4 . 0 9  3 . 9 5  1 . 3 7  1 . 0 9  0 . 8 7  
2  0  y . 5 3  2 . 8 8  3 . 1 2  1  o  3 2  0 . 9 9  0 . 8 6  
2  5 0  4 . 5 9  3 . 4 1  2 . 8 3  1 , 2 5  1 . 1 1  0 . 9 2  
2  1 0 0  5 . 4 9  3 . 1 1  3 . 1 0  1 . 3 6  1 . 1 4  0 . 8 3  
2  1 5 0  4 . 8 6  3 . 9 8  2 . 8 9  1 . 1 8  1 . 2 6  1  o  1 3  
2  2 0 0  5 . 5 4  3 . 7 1  3 U 6 Q  1  =  3 9  1 . 1 2  0 - 7 7  
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 ~ Sample from 0 - 15 cm. 
2 = Sample froa 30 - 45 ca» 
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Tatle A.78. Dry matter yields (g/pot) in six successive 
harvests c£ ryegrass on Marshall soil.» 
D e p t h s  K  H a r v e s t s  
adaea 
PPm 1 2 3 4 5 6 
1 0 5,06 3.86 2.20 1.09 1.06 0.79 
1 50 5.94 3.56 2.66 1.15 1.34 1.23 
1 100 5.79 3.43 2.90 1.15 1.40 1.11 
1 150 6.39 4.07 2.68 0.88 1.19 0.87 
1 200 6.71 3.74 2.66 1.13 1.18 1.03 
2 0 3e 30 2e 60 2a 56 So 31 1 a 22 0=82 
2 50 3.98 2.98 2.69 1.82 1.88 1.49 
2 100 4.87 3.40 3.00 1.42 1.12 0.66 
2 150 4.48 3.25 3.49 1 .57 J.  22 0.86 
2 200 4,33 3a 66 2 = 63 1.46 1.59 1.00 
-  a v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 
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Table A.79, Cry matter yields (g/pot) in six successive 
harvests cf ryegrass on Weller soil.i 
D e p t h z  K  H a r v e s t s  
a d d e d  
F p m  1  2 3  4  5  6  
1  0  5 . 8 8  3 . 9 0  3 . 3 3  1 . 2 1  1 . 2 6  0 . 8 4  
1  5 0  6 .  1 4  4 . 4 6  2 . 8 6  1 . 2 7  1  . 0 9  0 . 8 8  
1  1 0 0  6 . 1 7  3 - 3 0  3 - 5 7  1 . 2 8  1 .  1 6  0 . 8 8  
1  1 5 0  6 , 3 0  4 , 8 4  3 - 4 1  1 . 6 0  1 . 0 5  0 . 8 1  
1  2 0 0  5 . 6 1  3 . 8 6  3 . 5 1  1 . 2 1  1 . 1 8  0 . 9 2  
2  0  3 . 6 2  3 . 6 1  2 . 8 0  0 . 9 0  0  o  5 1  G o  4 4  
2  5 0  3 . 4 3  4 . 2 5  3 .  1 4  0 . 7 9  0 . 3 8  0 .  3 1  
2  1 0 0  3 . 3 0  3 . 9 6  2 . 7 3  0 . 8 3  0 . 3 9  0 . 3 1  
2  1 5 Û  3 . 9 7  4 .  1 4  3  . 4 0  1 . 2 9  0 .  7 6  0 . 6 2  
2  2 0 0  4 . 4 5  4 . 4 0  3 . 3 4  1 . 1 9  O a  6 6  0 . 6 1  
i  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1  =  S a m p l e  f r o m  
2  =  S a a p l e  f r o m  
0 - 1 5  
3 0  -  4 5  
c m .  
c s .  
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Tatle A.80. Cry matter yields (g/pot) in six successive 
harvests cf ryegrass on Clarinda soil-* 
D e p t h z  K  
a d d e d  
p p m  
H a r v e s t s  
1  2  3  4  5  6  
1  0  5 - 2 1  3 . 7 6  2 . 8 0  0 . 5 6  0 . 5 0  0 . 4 1  
1  5 0  5 . 5 1  4 . 1 6  3 . 2 6  0 . 8 5  0 . 6 3  0 . 5 3  
1  1 0 0  6 . 0 5  U .  1 4  3 . 0 1  0 . 9 7  0 , 4 6  0 , 3 6  
1  1 5 0  5 - 8 6  4 . 8 1  3 . 6 5  0 = 8 6  0  =  5 4  0 , 4 3  
1  2 0 0  5 , 8 1  4 . 8 6  3 . 9 4  1 . 0 3  0 . 6 8  0 . 3 7  
2  0  3 . 4 5  2 . 6 8  1 =  3 7  0 , 6 7  0 . 4 6  0 . 4 0  
2  5 0  3 . 3 2  3 . 3 1  2 . 0 3  0 . 8 8  0 . 6 7  0 . 5 4  
2  1 0 0  3 . 1 1  3 . 1 9  2 . 6 1  1 . 2 5  0 . 9 9  0 . 7 1  
2  1 5 0  1 1 . 4 6  3 . 7 8  2 . 2 4  0 . 6 4  0 . 6 7  0 . 4 8  
2  2 0 0  4 . 4 9  4 . 8 4  2 . 5 7  1 . 1 3  1 . 0 1  0 . 6 8  
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0-15 era, 
2 = Saaple frosa 30 - '45 cm. 
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Table A.81. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Edina soil.* 
E e p t h 2  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  4 U 6 1  4 . 0 3  2 . 2 1  0 = 9 4  0  =  8 2  0 , 6 3  
1  5 0  4 . 7 5  3 - 7 4  2 . 4 9  1 , 3 1  0 . 8 9  0 . 7 9  
1  1 0 0  5 . 4 4  4 . 0 6  2 . 6 4  0 . 9 3  0 . 9 4  0 . 3 7  
1  1 5 0  5 . 2 2  4 .  1 3  2 . 6 3  1 . 2 6  0 . 9 0  0 . 3 9  
1  2 0 0  5 . 2 4  4 . 3 9  3 .  1 4  1 . 3 7  0 . 8 2  0 . 5 8  
2  0  3 . 9 3  3 . 1 6  1 . 5 4  0 . 8 3  0 . 3 1  0 . 3 4  
2  5 0  4 . 7 5  3 . 4 1  2 . 6 7  1 . 1 5  0 . 6 1  0 .  5 o  
2  1 0 0  4 . 4 1  3 . 1 4  2 . 5 0  0 . 9 2  0 . 4 8  0 . 4 9  
2  1 5 0  3 . 5 8  3 . 5 5  2 . 5 1  1 . 1 8  0 . 7 2  0 . 6 5  
2  2 0 0  4 .  1 8  3 . 9 4  2 . 4 5  1 . 1 0  0 . 6 3  0 . 5 9  
1  a v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1  =  S a m p l e  f r o m  
2  =  S a s p l €  f r o B !  
0 - 1 5  
3 0  -  4 5  
c m .  
c m .  
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T a b l e  A . 8 2 .  D r y  m a t t e r  y i e l d s  ( g / p o t )  i n  s i x  s u c c e s s i v e  
h a r v e s t s  c f  r y e g r a s s  o n  S e y m o u r  s o i l . i  
D e p t h  2  K  
a d d e d  
p p m  
H a r v e s t s  
1 2  3  u 5  6  
1 0 5 - 5 8  3 . 5 9  3 . 6 6  1 . 6 5  0 .  8 8  0 .  6 2  
1 5 0  6 . 4 6  2 . 8 6  2 . 7 7  1 . 2 0  0 . 7 7  0 .  60 
1 1 0 0  4 . 9 6  3 . 8 7  3 = 5 1  1 . 7 8  1 . 2 7  0  =  8 7  
1  1 5 0  6 . 1 4  3 . 5 4  3 . 3 8  1.86 1 . 2 0  0 .  8 3  
1 2 0 0  6 . 8 6  3 . 6 1  4 . 0 6  2 . 0 7  1 . 3 1  0 .  9 2  
2  0  3.90 2 , 8 4  2 , 2 5  1 , 9 8  1.02 0 ,  7 2  
2  5 0  3 . 5 3  3 . 0 5  2 . 6 0  1 . 7 3  0 . 9 6  1.  0 2  
2  100 5 . 7 9  2.78 2 . 9 6  2 . 0 8  1 . 1 6  0 .  9 1  
2  1 5 0  4 . 0 9  3 . 1 5  3.26 2.07 1  . 4 2  1. 22 
2  2 0 0  3.91 3 . 4 0  3 . 7 7  2.22 1 . 5 4  1. 0 5  
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n  . 
2 1  =  S a m p l e  f r o m  
2  =  S a m p l e  f r o m  
0 - 1 5  
3 0  -  4 5  
c m .  
c m .  
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Table A.83. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Monona soil.i 
D e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1 2  3  4  5  6  
1 0  5 .  1 8  3 . 3 8  2 , 4 7  1 . 4 6  1 . 4 5  1 . 4 3  
1 5 0  4 . 8 2  3 . 7 7  2 . 6 5  1 . 2 8  1 . 2 7  1 . 0 0  
1  1 0 0  4 . 8 3  4 . 1 2  2 . 2 5  1 , 2 1  1 . 0 7  0 . 8 4  
1  1 5 0  5 . 3 2  3 . 7 5  2 . 5 6  1 , 2 2  0 . 9 4  0 . 9 7  
1 200 5 . 0 3  3 . 8 0  2 . 7 5  1 , 3 9  0 . 9 8  1 . 2 8  
2  G  3 , 3 3  2 , 5 3  2 . 3 6  1 , 2 2  0  e  2 6  0 = 4 1  
2  5 0  3.55 2 , 5 7  2 . 6 4  1.28 0 . 6 4  0.50 
2  1 0 0  J . 7 9  2 , 8 0  3 .  1 2  1 . 6 5  0 . 8 8  0 . 7 0  
2  1 5 0  3  a  3 6  2 . 7 9  2 . 7 7  1 . 6 8  0 . 8 9  0 . 7 5  
2 200 4 ,  1 9  3 = 1 7  3  =  3 9  1  =  8 8  0  =  8 2  0.67 
: «v€ £ a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1  =  S a m p l e  f r o m  
2  =  S a m ç l €  f r o m  
0 -  15 
3 0  -  4 5  
c m .  
c m *  
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Table A.84. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Galva soil.& 
l e p t h ^  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  U  5  6  
1  0 6 .  1 4  5 . 2 3  5 . 7 2  3 . 0 6  1  . 3 2  1 .  0 3  
1  5 0  8 . 6 9  5 . 4 5  5 . 6 1  2 . 7 5  1 . 4 7  1 .  0 8  
1. 1 0 0  6 . 3 4  4 . 8 1  6 . 2 2  3 , 4 4  1 . 6 2  0 .  9 7  
1  1 5 0  £ . 9 5  5 .  1 8  6 . 0 1  3 . 6 2  1  . 6 4  1 .  1 3  
1 200 € . 3 8  5 . 2 1  5 . 2 6  3 . 2 5  1 . 6 2  1 .  2 7  
2  0  s  o  2 1  3 . 6 2  2 . 3 3  1 . 4 3  0.90 0  =  7 4  
2  50 3 . 9 3  3.09 2.67 1 . 4 4  0 . 7 8  0 .  6 5  
2  100 4 . 0 4  3.08 3.61 1 . 9 3  0 . 9 8  0 .  7 5  
2  1 5 0  4 . 3 5  3 .  3 4  3 .  2 9  1 .  6 6  0 . 8 9  0 .  6 9  
2  2 0 0  4.87 3.87 2.99 1 . 4 3  0 . 8 1  0 .  7 7  
i  A v e r a g e  V a l u e s  f o e  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample f rom 
2  =  S a m p l e  f r o m  
0 - 1 5  
3 0  -  4 5  
cm. 
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Table A.65- Drj matter yields (g/pot) in six successive 
harvests of ryegrass on Clarion soil.i 
C e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1 0  4 . 3 8  3 . 1 2  2 .  3 8  1 . 0 2  0 . 5 6  0 . 5 6  
1 5 0  4 . 7 4  3 . 7 3  2 . 4 1  1 . 0 1  0 . 5 5  0 . 6 2  
1  1 0 0  4  =  6 ?  3  =  5 4  2 . 4 3  1 - 0 0  0 . 5 3  0 . 5 3  
1  1 5 0  5.82 4 , 0 3  2 , 7 0  1 . 1 9  0 . 6 3  0 . 5 9  
1 2 0 0  5 . 6 3  4 . 3 4  2 . 3 6  1 . 2 6  0 . 8 4  0 . 6 6  
2  0  3 . 2 0  1 . 9 9  1 . 0 1  0.84 0 . 5 3  0  =  4 9  
2  5 0  3 . 3 9  2 . 4 6  1 . 1 5  1 . 0 1  0 . 4 3  0 . 2 9  
2  100 3 . 9 9  2 . 9 8  1 . 8 0  1 . 0 4  0 . 7 1  0 . 6 3  
2  150 4 .  1 8  3 . 3 2  2 . 4 4  1 . 1 9  0 . 7 6  0 . 8 2  
2  2 0 0  i i - 7 6  3 . 2 8  2 . 2 7  1 . 2 3  0.70 0.67 
1  A v e r a g e  v a l u e s  f o x  t i m e s  o f  a p p l i c a t i o n ,  
2 1 = Sample from 0-15 cm. 
2 -= saapls from 30 - 45 cm. 
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Table A.86. Dry matter yields (g/pot) in six successive 
harvests cf ryegrass on Ida soil.: 
C e p t h ^  K  H a r v e s t s  
a d d e d  
p p m  1 2  3  4  5  6  
1  0  4 . 4 1  3 . 7 2  2 . 9 1  1 . 9 6  1  . 4 2  1 .  2 5  
1  5 0  4 .  1 2  3 . 8 5  3 . 5 0  2 . 0 0  1  .  3 4  0 .  9 6  
1  1 0 0  4  =  4 0  3 . 5 4  3 . 4 7  2 . 0 7  1  . 4 8  1 ,  1 5  
1  1 5 0  4 . 2 5  3 . 3 9  3 . 6 6  2 . 6 5  1  . 7 5  1 .  2 5  
1  2 0 0  4 . 6 3  3 . 9 5  3 . 6 7  2 . 2 1  1  . 3 2  0 .  9 2  
2  0  3 . 4 9  3 . 1 4  3 = 1 3  1 . 7 7  1  « 0 3  0 ,  9 0  
2  5 0  5 . 8 6  3 . 7 8  2 . 5 9  1  =  4 1  1  . 3 1  0 .  7 2  
2  1 0 0  4 . 1 1  3 - 4 0  2 . 9 3  2 . 0 8  1  . 5 7  1 .  4 6  
2  1 5 0  3 . 6 6  3 . 9 7  3 »  4 0  1  o  35 1  )  1  4  1  •  0 8  
2  2 0 0  4.53 3 . 2 9  2.47 1 . 9 1  1  . 3 1  1 .  1 5  
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1  =  S a m p l e  f r o m  
2  =  S a m p l e  f r o m  
0  -  1 5  
3 0  -  4 5  
c m .  
c m *  
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Table A.67. Dry matter yields (g/pot) in six successive 
harvests c£ ryegrass on Ostrander soil.* 
E e p t f a z  K  H a r v e s t s  
a d d e d  
Fpm 1 2 3 4 5  6  
1 0 4.04 3.39 1.84 0.78 0.78 0.72 
1 50 5,74 3.49 2.31 0.85 0.48 0.43 
1 100 5.41 3.78 2-53 1.01 0.54 0.61 
1 150 5.58 4.39 2.25 0.90 0.60 0.50 
1 200 5.54 4.56 2.86 1.07 0.59 0.50 
2 0  3 c  0 3  2  e 2 2  1 . 6 5  Ô  •  d  5  0.37 0.67 
2 5 0  3 . 4 3  2 . 4 7  1 . 7 9  0 . 9 9  0.49 0.43 
2 100 3.80 2.74 2.08 1.16 0.59 0.81 
2  :  50 3 . 5 7  3 . 2 1  2 . 4 7  1 .  3 0  0  •  6 0  0 . 5 3  
2  2 0 0  4  =  4 8  3.16 2.93 1.46 0.91 0 «  6 6  
s a v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample f rom 
2  =  S a m p l e  f r o m  
0 -  15 
3 0  -  4 5  
cm. 
C f f l a  
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Table A.88. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Webster-13 soil.i 
[ e p t h z  K  H a r v e s t s  
a d d e d  
f f m  1  2  3  4  5  6  
1  0  5 . 8 8  4 . 0 8  3 - 6 7  1 . 6 1  1 - 1 0  0 , 7 9  
1  5 0  5 . 7 6  5 . 0 8  4 . 4 4  1 . 9 7  1  . 3 6  1 . 1 6  
1  I C Q  6 . 1 2  5 . 7 0  4 , 5 2  1 . 6 2  1 . 0 7  0 . 8 7  
1  1 5 0  6 . 0 1  5 . 0 3  4 . 3 8  2 . 1 5  1 .  1 9  1 . 2 3  
1  2 0 0  6 - 1 6  4 , 5 3  4 , 2 0  1 , 7 0  1  = 0 7  0 , 7  3  
2  0  3 . 7 2  3 . 2 1  2 , 0 2  1 . 1 4  0 . 5 1  0 . 4 7  
2  5 0  3 . 5 1  2 . 7 8  1.81 1 . 0 6  0 . 8 3  0 . 6 7  
2  1 0 0  J.9 7  3 . 6 1  2 . 6 8  1 . 4 5  0 . 9 3  0 . 6 9  
2  1 5 0  3 . 7 5  3 . 3 7  1 . 5 5  1 . 2 7  0 . 7 8  0 . 6 0  
2  2 0 0  5 . 8 5  4  *  2 3  3 .  3 7  1  •  7 8  1 . 0 0  1 . 0 0  
I A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1  ' =  S a m p l e  f r o m  
2  =  S a s s p l s  f r o m  
0  -  1 5  
3 0  =  4 5  
c m .  
c m .  
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Table A. 89. Dry matter yields (g/pot) in six successive 
harvests cf ryegrass on Canisteo soil. i 
D e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  a . 6 6  2 - 7 2  1 . 5 5  0 . 9 2  0 . 4 3  0 .  2 1  
1  5 0  4 . 8 8  3 . 4 2  2 . 3 8  1 . 2 7  0 . 8 0  0 .  5 8  
1  1 0 0  5 . 0 6  3 , 0 1  2 .  1 6  1 = 2 5  0 =  9 7  0 ,  6 6  
1  1 5 0  5 , < i 5  3 , 6 5  3 . 0 1  1 . 5 9  0 ,  8 8  0 ,  5 8  
î  2 0 0  6 , 0 7  3 . 7 6  2 . 9 7  1 . 6 8  1 . 0 7  0 .  6 3  
2  0  2 . 7 7  2 . 4 4  1 . 4 7  1 . 0 0  0 . 6 3  G .  3 3  
2  5 0  3 . 8 1  2 . 3 6  1 . 4 5  0 . 9 7  0 . 7 3  0 .  4 5  
2 1 0 0  3 . 4 1  3 . 1 6  1 . 9 8  1 . 1 3  0 . 4 1  0 .  5 0  
2  1 5 0  4 . 2 3  2 . 9 6  2 . 2 3  1 . 3 6  0 . 6 7  0 .  5 1  
2  2 0 0  3 . 9 0  2 . 7 0  2 . 5 3  1 . 5 4  0 - 8 7  0 .  6 7  
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
z  1  =  S a m p l e  f r o m  
2  =  S a m p l e  f E O î a  
0  -
3 0  • =  
1 5  
4 5  
c m .  
Cuj m 
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Table A.90. Cry matter yields (g/pot) in six successive 
harvests of ryegrass on Webster-14 soil.* 
D e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  5 . 2 8  3 . 9 2  2 .  1 7  0 . 9 9  1 . 0 0  0 .  6 8  
1  5 0  6 . 3 0  4 . 4 0  2 . 2 2  1 . 2 4  1 . 1 6  0 .  7 9  
1  1 0 0  5  =  8 7  4 = 1 1  2 =  1 4  1  =  4 1  1 . 1 7  0 .  8 3  
1  1 5 0  6 . 0 4  4 , 8 6  2 = 4 1  1 . 6 5  1  = 3 5  1 ,  1 1  
1  2 0 0  6 . 6 9  3 . 9 5  2 . 8 1  1 . 7 7  1 . 3 4  1 .  1 2  
2  0  3 . 2 2  2  =  4 9  1 . 1 8  0 . 8 7  0 . 6 2  0 .  33 
2  5 0  « . 0 0  3 . 2 9  1 . 8 7  0 . 8 6  0 . 5 5  0 .  3 2  
2  1 0 0  4 . 0 0  3 . 3 0  2 .  1 4  1 . 0 1  0 . 5 4  0 .  4 0  
2  1 5 0  4 . 4 4  3 . 5 2  2 . 8 4  1 . 4 4  0 . 9 3  0 .  5 6  
2  2 0 0  4 . 3 6  3 . 0 0  2 . 3 0  1 . 3 6  0 . 8 2  0 .  5 5  
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1  =  S a m p l e  f r o m  
2  =  S a a p l e  f r o a  
0  -
3C -
1 5  
4 5  
c m .  
c m .  
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Table A.91. Percentages of K in the ryegrass in six 
successive harvests on Fayette soil.i 
C e p t b z  K  H a r v e s t s  
a a a e a  
p p m  1  2  3  4  5  6  
1  0  1 . 5 0  1 . 1 5  0 . 6 5  1 . 2 5  1 . 2 8  2 . 1 2  
1  5 0  1 . 9 5  1 . 2 5  0 . 7 2  1 . 3 2  1 . 4 2  2 . 3 7  
1  1 0 0  2 . 4 5  1 . 7 5  0 . 7 5  1 . 2 5  1 . 1 5  1 . 9 1  
1  1 5 0  2 . 5 5  1 . 9 7  0 . 9 2  1 . 3 5  1 - 3 2  2 . 1 5  
1  2 0 0  2 . 9 2  1 . 9 2  1 . 2 7  1 . 8 2  1 . 6 3  2 . 0 8  
2  0  1 . 0 0  1 . 1 5  0 . 8 0  0 . 8 5  0  =  7 7  1  =  4 2  
2  5 0  2 . 0 2  1 . 3 5  0 . 9 5  0 . 9 0  0 . 6 7  1 . 3 0  
2  1 0 0  2 . 1 7  1 . 6 5  0 . 8 2  0 . 9 2  0 . 8 5  1 . 3 6  
2  1 5 0  3 . 2 7  2 . 0 2  1 . 0 5  0 . 9 2  0 . 8 0  1 . 5 0  
2  2 0 0  3 . 1 0  1 . 9 5  1 . 3 2  1 . 0 2  0 . 9 5  1 .  3 8  
1  â v e i a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0 - 15 cm. 
2 = Sasgie from 50 - 45 cm<, 
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Table A.92. Percentages of K in the ryegrass in six 
successive harvests on Tama soil.i 
[ e p t b z  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  2 . 3 0  2 . 0 2  1 . 1 5  1 . 3 5  0 . 9 2  1 . 2 0  
1  5 0  2 . 3 2  2 . 0 7  1 . 0 0  1 . 1 5  1 . 0 2  1 . 3 7  
1 0 0  2  =  7 5  2  =  2 0  1  =  1 3  1 . 2 0  1 . 1 0  1 . 7 7  
1  1 5 0  3 . 1 2  2  =  5 7  1 = 2 7  1  =  3 0  1  . 2 2  1 . 8 0  
1  2 0 0  3 . 4 2  2 . 5 0  1 - 4 5  1 . 4 7  1 . 2 2  1 . 7 7  
2  0  1 .  2 7  1  - < â 2  1 . 0 7  0 . 8 5  G  a l l  1 = 3 7  
2  5 0  1 . 7 5  1 . 4 2  1 . 1 5  1 . 0 0  0 . 8 7  1 .  3 0  
2  1 0 0  2 . 1 2  1 . 9 2  1 . 2 5  1 . 0 0  0 . 8 7  1 . 4 2  
2  1 5 0  2 . 7 5  1 . 6 5  1 . 4 0  1 . 1 7  1 , 0 0  1 . 4 5  
2  2 0 0  2 . 8 1  2 . 3 0  1 . 2 2  1 . 1 0  0 . 8 5  1 - 2 5  
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1  =  S a m p l e  f r o m  
2  =  S a s p l e  f r o m  
0  -  1 5  
3 0  -  4 5  
c m .  
c m .  
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Table A.93. fercentages of K in the ryegrass in six 
successive harvests on Marshall soil.* 
C e p t h z  K  H a r v e s t s  
aaaea  
ppm 1 2 3  4 5  6  
1 0 2-47 2 .10 1-60 2 .30 2 .07 2 .77 
1 50 2 .67 2 .30 1 .55 2 .52 2 .35 2 .92 
1  100 5 .05 2 .45 1 .42 2 .40 2 .67 3 ,  17 
1  150 3 .32 2 .37 1 .47 2 .75 2 .95 3 .77 
1  200 3 ,37 2 ,55 1-80 2 ,75 2 .72 3 .50 
2 0  1 .52 1 .62 1 .63 1 .60 1 .47 2 .20 
2 50 1 .80 1 .67 1 .77 1 .42 1 .37 2 .07 
2 100 2.02 1 .90 1 .50 1.30  1 .35  1 .97 
2  150 2 .42 2 .20 1 ,67 1 .47 1 .40 2 .  17 
2 200 2 .65 2 .37 2 .10 2 .00 1 .80 2 .50 
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
^ 1 = Sample from 0-15 cms. 
2 = Sample fsom 30 - '45 cas. 
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Table A.94. Percentages of K in the ryegrass in six 
successive harvests on Weller soil.i 
[ e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  2 . 8 7  2 . 4 2  2 . 1 0  1 . 8 7  1 . 8 5  2 . 4 2  
1  5 0  2 . 9 7  2 . 6 5  1 . 7 0  1 . 9 5  1 . 7 7  2 . 7 7  
1  1 0 0  3 . 2 5  3 . 2 0  2 = 3 7  1  =  9 7  2 =  0 7  3 , 0 0  
1  1 5 0  3 . 2 7  2 . 8 0  2 = 4 5  1 . 9 7  1 . 9 7  3 =  1 2  
1  2 0 0  3 . 3 0  3 .  1 0  2 . 3 5  2 . 8 7  2 . 9 5  3 . 5 7  
2 0 1 . 6 7  0 , 9 7  0 . 4 5  0 , 6 3  0 . 7 0  0 .  9 7  
2  5 0  2 . 4 2  1 . 1 7  0 . 5 5  0 . 7 5  1  . 6 7  1 . 2 2  
2  1 0 0  2 . 7 0  1 . 7 0  1 . 0 5  0 . 8 5  0 . 8 8  1 . 4 4  
2  1 5 0  2 . 4 7  1 . 8 2  1 .  1 0  o . y S  1 . 0 5  1 . 4 2  
2  2 0 0  2 . 7 2  2 . 2 2  1 . 1 7  1 . 1 0  1 . 2 7  1 . 5 5  
*  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.95. Eeccentages of K in the ryegrass in six 
successive harvests on Clarinda soil.i 
E e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  1 . 1 2  0 . 8 5  0 . 6 0  0 . 8 5  0 . 7 7  1 .  0 2  
1 5 0  1 . 6 5  1 . 1 2  0 . 6 0  0 . 6 7  0 . 6 5  1 .  1 0  
1  1 0 0  2.HO 1 - 3 5  0 . 6 5  0 . 6 2  0 . 7 2  0 .  8 5  
1  1 5 0  ; . 6 o  1 . 4 7  0 . 6 2  0 . 7 0  0 . 8 2  1 .  1 5  
1  2 0 0  2 . 8 5  1 . 8 0  0 - 8 0  0 . 7 7  0 . 7 0  1 .  1 5  
2  0  C .  S O  0  =  5 7  0 , 3 6  0 . 4 5  0 . 4 5  0 .  7 2  
2  5 0  1.70 0.90 0 . 5 2  0 . 4 5  0 . 4 2  0 .  6 2  
2  1 0 0  2 . 4 7  1 . 5 2  0 . 6 2  0 . 5 0  0 . 4 5  0 .  7 7  
2. 1 S Ô  2 . 5 2  1 . 6 0  G .  8 0  0 . 6 2  0 . 5 7  0 .  8 2  
2  2 0 0  : . 7 2  1 . 6 5  0 , 9 5  0 , 6 5  0 . 6 2  0 .  9 2  
& A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1 = S a m p l e  f r o m  
2  =  S a m p l e  f r o m  
0 - 1 5  
3 0  -  4 5  
c m .  
O S I  <3 
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Table A.96. Percentages of K in the ryegrass in six 
successive harvests on Edina soil.i 
D e p t h 2  K  H a r v e s t s  
a d d e d  
f  p m  1  2  3  4  5  6  
1  0  U 6 2  1 . 2 7  0 . 9 5  0 . 8 5  0 . 9 2  1 . 4 5  
1  5 0  2 . 2 2  1 . 7 0  0 . 9 5  0 . 7 7  0 . 8 0  1 . 2 5  
1  1 0 0  2 . 3 5  1 . 7 7  0 . 9 7  0 . 8 7  0 . 9 5  1 . 5 5  
1  1 5 0  2 . 7 5  2 . 0 5  1 . 1 2  0 . 8 0  0 . 8 5  1 . 2 5  
1  2 0 0  5  =  1 2  2 = 1 5  1 , 2 7  1 , 0 5  0 , 9 7  1 - 5 2  
2  0  C . 9 5  0 . 8 0  0 . 9 0  0 . 7 6  0 . 6 0  1 . 0 2  
2  5 0  Î . 3 0  1 . 0 7  0 . 6 7  0 . 6 0  0 . 6 2  1 . 0 5  
2  1 0 0  1 . 9 5  1 . 4 5  0 . 8 7  0 . 7 7  0 . 7 5  1 . 1 5  
2  1 5 0  2 . 7 5  1 . 6 7  1 . 2 5  1 . 0 5  0 . 9 5  1 . 3 7  
2  2 0 0  2 . 8 0  2 . 0 0  1 . 5 7  1 . 2 2  1  . 2 0  1 . 7 5  
1 Average values for times of application. 
2 1 = Sample from 0-15 cm. 
2 = Sample fiOs 3G - 45 cis-
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Table A.97. Percentages of K in the ryegrass in six 
successive harvests on Seymour soil.i 
D e p t h z  K  H a r v e s t s  
added 
p f m  1  2  3  4  5  6  
1  0  2 .60 1 .90 1 .32 1 .00 0 .95 1 .70 
1 50 2 .70 2 .72 1 .45 1 .27 1 .20 1 .75 
1  100 3-30 2 .10 1 .45 1 .30 1 .45 1 .85 
1  150 2 .95 2 .42 1 .80 1 .42 1 .17 2 .  12 
1  200 3 .15 2 .62 1 .75 1 .45 1 .35 2 .  10 
2  0  1 .  10 1=15 1 .10 0.80 0.65 0 = 97  
2  50 1 .72 1 .25 0.97 0.88 0.95 1 .  30 
2  100 i.OO 1.65 1.22  1 .05 0 .85 1 .20 
2  ISO 2 m  27 1 .92 1 .25 1 ,00 0 .85 1 .25 
2  200 2 .38 2.00 1.37 1.12 1.02 1 .40 
^  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n ,  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.98. Fencentages of K in the ryegrass in six 
successive harvests on Monona soil.* 
Depthz K Harvests 
added 
p p m  1  2  3  4  5  6  
1  0  2 . 0 7  1 OD
 
o
 
1 OD
 
o
 
1 . 8 2  2 . 0 0  2 .  3 5  
1  5 0  2 . 5 5  1 . 9 0  1 . 5 2  2 . 0 0  2 . 2 7  2 .  8 0  
1  1 0 0  2 . 8 2  1 . 9 0  1 . 9 7  2 . 0 5  2 .  1 7  2 .  1 2  
1  1 5 0  3 .  1 0  2 . 2 0  2 . 0 0  2 . 2 5  2 . 3 2  3 ,  1 2  
1  2 0 0  3 = 1 2  2  =  2 7  2 , 2 0  2 . 3 5  2 . 6 7  2 .  8 5  
2  0  C.97 1 . 2 2  0 . 9 2  0 . 7 5  0.76 1 ,  3 2  
2  5 0  1 - 5 0  1 . 3 5  0 . 9 5  0 . 7 7  0 . 8 5  1 .  4 0  
2  1 0 0  1 . 7 5  1 . 7 2  1 . 2 0  0 . 9 7  1 . 0 0  1 .  7 5  
2  1 5 0  2 . 3 5  1 . 8 0  1 . 5 2  1 . 0 2  1 . 0 7  1. 7 2  
2  2 0 0  2 .  1 2  1 . 9 2  1 . 4 5  1 . 1 2  1 . 0 7  1 .  7 5  
1 A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1  =  S a m p l e  f r o m  
2  =  Sample from 
0 - 1 5  
30 -  4 5  
cm. 
cm. 
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Table A.99. Percentages of K in the ryegrass in six 
successive harvests on Galva soil.* 
D e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  3 . 4 0  2 . 7 7  U 3 7  1  =  0 5  0 . 9 5  1 . 5 5  
1  5 0  3 . 5 5  2 . 7 7  1 . 5 2  1 . 2 0  0 . 9 7  1 . 6 5  
1  1 0 0  3 . 8 0  3 . 1 2  1 . 6 7  1 . 2 0  1 . 0 5  1 . 5 5  
1  1 5 0  5 . 8 5  3 . 1 5  1 . 7 0  1 . 2 0  1 . 0 7  1 . 6 0  
1  2 0 0  3 . 9 2  3 = 1 3  2 . 0 5  1 , 3 5  1 . 1 0  1 . 5 5  
2  0  1 . 6 3  1 . 3 5  1 . 2 5  1 . 1 5  1 . 5 2  2 . 1 7  
2  5 0  2 . 0 5  1 . 8 0  1 . 4 2  1 . 2 2  1 . 4 7  2 .  1 2  
2  1 0 0  2 . 5 0  2 . 0 5  1 . 3 2  1 . 1 7  1 . 5 0  2 . 2 7  
2  1 5 0  2 . 6 2  2 . 2 2  1 . 6 3  1 . 3 0  1 . 4 7  2 . 2 5  
2  2 0 0  2 . 7 0  2 . 2 7  1 . 5 2  1 . 6 2  1 . 8 0  2 . 4 5  
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1  =  S a m p l e  f r o m  
2  =  f r o ™  
0  -  1 5  
3 0  -  4 5  
c m .  
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Table À.100. Percentages of K in the ryegrass in six 
successive harvests on Clarion soil.* 
E c p t h ^  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  1 . 1 7  1  =  2 0  0 , 7 7  0 . 6 0  0 . 7 7  1 . 3 5  
1  5 0  1 . 8 0  1 . 3 5  0 . 8 7  0 . 6 5  0 . 8 0  1 . 3 5  
1  1 0 0  2 . 3 2  1 . 6 7  0 . 8 0  0 . 8 0  1 . 0 5  1  =  4 3  
1  1 5 0  2  . 4 7  2 . 0 5  0 . 9 7  0 . 7 2  0 . 8 7  1  =  2 7  
1  2 0 0  2 . 7 5  2 . 1 5  1  =  3 5  0 , 8 8  0 . 9 7  1 . 4 4  
2  0  C . S 7  0 . 8 7  0 . 9 5  0 . 6 7  0 . 7 0  0 ,  9 6  
2  5 0  1. 7 2  1 . 1 0  1 . 1 5  0 . 7 2  0 . 7 2  0 . 7 0  
2  1 0 0  2 . 0 5  1 . 3 0  0 . 9 5  0 . 7 5  0 . 8 2  1 .  3 0  
2  1 5 0  2 . 3 2  1 . 9 0  1 .  1 2  0 . 7 7  0 . 8 8  1 .  3 7  
2  2 0 0  2 . 5 7  2 . 0 7  1 . 2 5  0 . 8 2  1 . 0 7  1 . 4 5  
1 a v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1 =  S a m p l e  f r o m  
2  =  S a m p l e  f r o s s  
0 - 1 5  
3 0  -  4 5  
c m .  
C âîc  
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Table A.101. Percentages of K in the ryegrass in six 
successive harvests on Ida soii.i 
D e p t h s  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  2 . 2 0  1 . 7 0  1 . 7 0  1 . 2 5  1 . 2 7  1 . 7 5  
1  
1  
5 0  
I C O  
2 . 8 Û  
2 . 6 2  
1 . 9 0  
2 . 1 7  
1 . 6 0  
1 . 8 5  
1 . 3 5  
1 . 4 2  
1 . 2 2  
1 . 3 7  
1 . 9 7  
1 . 9 5  
1  1 5 0  2 . 8 7  2 . 3 8  1 . 9 7  1 . 3 7  1 . 1 7  1 . 9 5  
1  2 0 0  2 . 9 0  2 . 2 5  1 . 9 7  1 . 5 7  1 . 3 7  2 . 1 2  
2  0  1 . 7 0  * !  •  1 G  0 . 8 2  0 . 7 7  0 . 7 7  1 . 4 0  
2  5 0  1 . 7 5  1 * 1 5  1  =  0 5  0.82 0.85 1 , 4 0  
2  100 1 . 8 7  1 . 3 8  1 . 2 2  0 . 9 7  1 . 0 0  1 . 4 5  
2  1 5 0  2 . 1 5  1 . 5 5  1 .  1 0  0 . 9 2  1 . 0 0  1 . 4 5  
2  2 0 0  2 ,  1 7  1  =  8 2  1 . 5 2  1 = 1 5  1 , 3 0  1 . 9 0  
a A v e r a g e  v a l u e s  for t i m e s  o f  a p p l i c a t i o n .  
2 1  =  S a m p l e  f r o m  
2  =  S a m p l e  f r o m  
0 -
3 0  -
1 5  
4 5  
c m .  
c m .  
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Table A. 102. Percentages of K in the ryegrass in six 
successive harvests on Ostrander soil.* 
D e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1 2  3  4  5  6  
1 0 1 .37 0 .95 0 .50 0 .87 1 .00 1 .27 
1  50 1 .65 1 .35 0 .52 0 .85 0 .95 1 .13 
1 100 5 = 02  1  = 57  0  = 60  0=80 1=07 1=32 
1  150 2 ,45 1 .65 0 .75 1 .02 1 .02  1 .38 
1  200 2 .88 1 .80 0 .77 1 .13 1 .25 1 .40 
2  0  C,88 0 .72 0 .75 0 = 65  0 .80 1  = 02  
2  50 1 .45 0 .97 0 .80 0 .77 0 .67 0 .92 
2 100 1 .77 1 .35 1 .05 0 .82 0 .85 1 .07 
2 150 2 .55 1 .42 1 .22 0 .85 0 .87 1 .32 
2 200 2 .37 1 .85 0 .85 0 .92 0 .95 1 .32 
*  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0-15 cm. 
2 - Saaple from 30 - 45 ess. 
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Table A. 103. Percentages of K in the ryegrass in six 
successive harvests on Webster-13 soil.* 
D e p t h s  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  1 . ' 4 7  1 . 4 2  0  =  6 5  0 . 7 2  0 . 7 0  1 . 0 5  
1  5 0  1 . 8 2  1 . 4 7  C . 7 7  0 . 7 5  0 . 6 7  1 .  1 0  
1  1 0 0  2 . 1 5  1 . 6 2  0 . 7 7  0 . 9 0  0 = 7 5  1 . 2 7  
1  1 5 0  2 . 4 5  1 . 9 2  0 . 9 0  0 . 8 7  0 . 8 2  1 . 2 0  
1  2 0 0  2 . 6 0  1 . 9 7  1  =  0 2  1 , 0 0  0 . 8 5  1 . 2 5  
2  0  C . 8 2  0 . 6 5  0 . 5 2  0 . 6 0  0 . 6 0  0 .  9 0  
2  5 0  1 . 2 2  0 . 9 7  0 . 6 5  0 . 6 5  0 . 7 0  1 . 0 0  
2  1 0 0  1 . 4 0  0 . 9 7  0 . 7 7  0 . 8 2  0 . 8 0  1 .  1 5  
2  1 5 0  1 . 6 7  1 . 2 0  1 . 2 0  1 . 0 0  0 . 9 0  1 .  3 7  
2  2 0 0  1 . 8 5  1 . 2 2  0 . 9 2  0 . 9 2  1 . 1 0  1 . 5 5  
*  A v e r a g e  v a l u e s  f o r  t i r o e s  o f  a p p l i c a t i o n .  
z 1 = Sample from 0 - 15 cm. 
2 = Sasspls froffi 30 - 45 cm. 
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Table A.104. Percentaçes of K in the ryegrass in six 
successive harvests on Canisteo soil. i 
D e p t h z  K  H a r v e s t s  
a d d e d  
P f i o  1 2  3  4  5  6  
1  0  1 . 3 7  1 . 0 7  0 . 7 5  0 . 5 5  0 . 5 7  0 . 8 7  
1  5 0  1 . 6 3  1 . 1 5  0 . 6 5  0 . 5 7  0 . 5 5  0 . 9 2  
1  1 0 0  2 . 1 0  1 . 5 0  0 . 8 2  0 . 6 2  0 . 5 5  0 . 8 0  
1  1 5 0  i . 3 0  1 . 8 2  0 . 7 7  0 . 6 5  0 . 6 0  0 . 9 0  
Î  2 0 0  2 . 5 5  1 . 9 2  0 . 3 2  0 . 6 5  0 . 6 0  0 . 9 0  
2  0  1 . 1 7  0 . 7 0  0 , 6 2  0 . 5 2  0 . 4 7  1 . 3 2  
2  5 0  1 . 4 7  1 . 1 2  0 . 8 2  0 . 6 5  0 . 6 2  0 . 8 7  
2  1 0 0  2 . 1 0  1 . 2 2  0 . 8 7  0 . 6 5  0 . 6 2  1 . 0 2  
2  1 5 0  2 . 1 2  1 . 5 2  0 . 8 5  0 . 7 2  0 . 7 2  1 . 1 0  
2  2 0 0  2 , 6 0  1 . 9 2  1 . 2 2  1 . 0 0  0 . 9 1  1 . 3 7  
'  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
^ 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.105. Percentages of K in the ryegrass in six 
successive harvests on Webster-14 soil.i 
D e p t h z  K  H a r v e s t s  
2 
2 
a a e a  
p p m  1  2  3  4  5  6  
0  1 . 7 Û  1 . 3 5  1 . 0 7  1 . 0 2  1 . 1 7  1 . 7 0  
5 0  2 . 1 0  1 . 5 7  0 . 8 0  1 . 1 2  1 . 1 7  1 . 5 5  
1 0 0  2 . 5 2  1 . 8 2  1 . 0 2  1 . 1 0  1  . 0 7  1 . 5 2  
1 5 0  2 . 9 0  1 . 7 5  0 . 9 7  1 . 0 5  0 . 9 7  1 . 3 0  
2 0 0  2 . 8 5  2 . 1 2  1 .  5 0  1 . 0 7  0 . 9 2  1 . 4 2  
0  C . 7 5  0 . 8 7  0 . 7 5  0 . 6 5  0 . 6 5  1 . 0 7  
5 0  1 . 2 2  0 . 9 5  0 . 7 2  0 . 7 0  0 . 7 0  1 . 0 5  
1 0 0  1 . 8 2  1 . 1 5  0 . 7 2  0 . 7 2  0 . 8 2  1 . 3 5  
1 5 0  2 . 0 2  1 . 5 5  0 . 8 0  0 . 7 2  0 . 7 7  1 . 2 2  
2 0 0  2 . 5 0  1 . 9 7  1 . 3 0  1 . 1 0  1 . 0 7  1 . 6 0  
*  A v e r a g e  v a l u e s  f o r  t i m e s  c f  a p p l i c a t i o n .  
2 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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latle A.106. Yields of K (ppm) in six successive 
harvests of ryegrass on fayette soil.& 
D e p t b z  K  H a r v e s t s  
a d d e d  -
F p m  1 2 3 4 5 6 
1 0 67. 22 27. 54 9.31 9 .  75 6.57 9.26 
1 50 94.69 35.77 12.32 10. 99 13.86 17.02 
1 100 117.65 47.08 16.46 11. 53 11.10 12.33 
1 150 145.26 56.25 19.94 15. 25 11.44 12.37 
1 200 150.84 57. 55 23 .89 23. i 2 16 . 87 18.52 
2 0  37.61 28.29 21.95 10c 0 7  6.20 8.00 
2 50 61.20 32.67 27.80 9. 45 3.93 4.05 
2 100 £5.96 47.43 23.96 9. 99 4.47 5.23 
2 150 94.58 60.47 32.58 11. 52 5.84 8.56 
2 200 121.91 64.54 38.94 12. 38 6.31 5.56 
^  A v e r a g e  v a l u e s  f o r  t i m e s  c f  a p p l i c a t i o n .  
2 1 = Sample from C - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.1C7. Yields of K (ppm) in six successive 
harvests of ryegrass on Tama soil.i 
D e p t h z  K  H a r v e s t s  
a d d e d  -
p p m  1  2  3  4  5  6  
1  0 1 4 0 .  4 1  7 4 . 9 1  4 2 .  7 4  1 6 .  7 6  5 . 8 8  1 0 - 5 0  
1  5 0  1 6 2 .  5 7  8 8 .  7 8  4 3 . 6 4  1 7 .  2 5  1 4 . 8 3  1 3 . 5 1  
1  1 0 0  1 8 1 .  1 6  9 2 . 4 7  4 5 . 0 7  1 6 .  3 0  1 0 . 4 8  1 3 . 6 8  
1  1 5 0  2 0 1 .  1 9  8 4 . 0 6  4 6 . 5 9  1 4 .  4 5  9 .  1 6  1 3 . 4 3  
1  2 0 0  2 4 5 .  5 8  I C I . 5 7  5 7 .  2 7  1 9 .  9 9  1 3  .  5 2  1 5 . 3 3  
2  0  5 6 .  5 6  4 1 .  1 9  3 3 . 4 9  1 1 .  1 0  7 . 5 8  1  1 . b 9  
2  5 0  7 8 .  8 5  4 8 . 4 7  3 2 . 5 4  1 2 .  4 5  9 , 6 7  1 1 . 9 1  
2  1 0 0  1 1 1 .  3 0  5 9 . 8 9  3 8 . 8 7  1 3 .  4 0  9 . 8 9  1 1 . 7 6  
2  1 5 0  1 3 3 .  1 4  6 5 . 7 5  3 9 . 6 6  1 3 .  7 2  1 2 . 6 7  1 6 . 1 4  
2  2 0 0  1 5 8 .  7 3  £ 5 . 4 4  4 4 . 0 7  1 5 .  2 9  9 . 4 8  9 . 5 9  
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm» 
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Table A. 108. Yields of K (pfm) in six successive 
harvests of ryegrass on Marshall soil.i 
D e p t h 2  K  H a r v e s t s  
a d d e d  
p p m  
1  Q  1 2 5 . 1 3  6 1 = 0 0  3 5 = 2 8  2 5 = 2 0  2 2 = 2 0  2 1 , 6 8  
1  5 0  1 5 8 . 4 2  8 1 . 9 9  4 0 . 6 0  2 9 . 2 9  3 1 . 6 3  3 6 . 2 9  
1  1 0 0  1 7 5 . 9 7  8 3 . 9 7  4 1 . 2 8  2 7 . 6 5  3 7 . 7 2  3 5 . 1 6  
1  1 5 0  i 1 2 . ô 5  5 6 . 7 0  3 9 . 6 1  2 3 . 9 1  3 5 . 0 6  3 3 . 1 2  
1  2 0 0  2 2 4 .  1 8  5 5 . 2 1  ' 4 7 - 7 5  3 1 . 2 3  3 2 . 4 2  3 6 = 2 4  
2  0  5 0 . 3 2  4 1 . 5 8  4 1 . 5 3  2 0 . 7 5  1 7 . 9 4  1 8 . 1 5  
2  5 0  7 1 . 7 4  4 9 . 4 9  4 7 . 6 8  2 5 . 9 6  2 5 . 9 0  3 0 . 9 5  
2  1 0 0  9 8 . 3 9  6 4 . 3 6  4 5 . 4 9  1 8 . 8 3  1 4 . 8 0  1 3 . 5 3  
2  1 5 0  1 C 7 . 5 1  7 0 . 7 7  5 8 . 2 4  2 3 . 2 6  1 7 . 1 1  1 9 . 0 7  
2  2 0 0  Î 1 4 . Î 3  8 6 . 8 6  5 5 . 3 6  2 9 . 1 7  2 8 . 5 1  2 4 . 6 1  
»  A v e r a g e  v a l u e s  f c r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - ^ 5 ca. 
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Table A.109. Yields of K (ppm) in six successive 
harvests of ryegrass on Weller soil.% 
D e p t h z  K  H a r v e s t s  
a d d e d  -
F p m  1  2  3  4  5  6  
1  Q  1 5 8 .  8 6  5 4 . 6 0  6 7 . 7 7  2 2 .  7 3  2 3 . 4 8  2 0 = 5 3  
1  5 0  1 8 2 .  6 8  1 1 7 . 2 0  4 8 - 6 2  2 5 ,  2 0  1 9 , 8 0  2 4 . 2 7  
1 I C O  2 0 0 .  2 1  1 0 5 . 0 7  8 4 .  8 7  2 5 .  2 1  2 4 . 0 1  2 6 . 3 9  
1  1 5 0  2 0 6 .  2 5  1 3 5 . 3 9  8 1 . 8 2  3 1 .  7 3  2 1 . 0 5  2 4 . 8 0  
1  2 0 0  1 8 4 .  7 8  1 1 9 . 7 4  8 1 . 6 4  3 4 .  7 8  3 4 . 8 1  3 3 . 0 8  
2  0  6 3 .  3 2  3 5 . 0 4  1 2 . 6 2  5 .  4 5  3 . 6 0  4 . 3 1  
2  5 0  8 3 .  2 3  4 9 . 9 7  1 7 . 2 9  5 .  9 6  7 . 2 9  3 . 7 6  
2  1 0 0  8 7 .  3 6  6 6 . 4 5  2 7 . 0 1  7 .  0 3  3 . 5 5  4 . 4 8  
2  1 5 0  9 8 .  2 8  • 3 5 . 7 7  3 7 . 4 0  1 2 .  3 0  8 . 0 2  8 . 8 2  
2  2 0 0  1 2 1 .  3 1  9 8 . 0 6  3 9 . 2 9  1 3 .  1 0  8 . 3 9  9 . 4 9  
1  A v e r a g e  v a l u e s  f o r  t i m e s  c f  a p p l i c a t i o n *  
2  1  =  S a m p l e  f r o m  0  -  1 5  c m .  
O = "ll A — /à ^ m 
265 
Table A.110. Yields of K (ppm) in six successive 
harvests of ryegrass on Clarinda soil.* 
C e p t h z  K  H a r v e s t s  
a a a e a  -
E p m  1  2  3  4  5  6  
1  0  5 7 = 9 2  3 2  =  0 0  1 6  =  7 0  4 = 7 4  3 , 9 5  4 . 3 1  
1  5 0  9 0 . 7 7  4 6 , 4 7  1 9 .  5 6  5 . 7 2  4 . 0 1  5 . 7 9  
1  1 0 0  1 4 4 . 0 7  5 5 . 8 5  1 9 . 4 9  6 . 0 9  3 . 2 9  2 . 9 8  
1  1 5 0  1 5 0 . 6 0  7 0 . 9 9  2 2 . 7 6  5 . 9 9  4 . 4 2  4 . 7 7  
1  2 0 0  1 6 5 = 6 8  6 7 = 1 6  3 1  =  5 2  7 = 9 6  4  =  7 6  4 , 3 9  
2  0  2 7 . 2 1  1 5 . 3 9  4 . 9 0  3 . 0 1  2 . 0 9  2 . 7 0  
2  5 0  5 6 . 3 9  2 9 . 7 3  1 0 . 6 2  3 . 9 8  2 . 8 3  3 . 3 7  
2  1 0 0  7 4 . 2 5  4 8 . 3 9  1 6 . 5 9  6 . 3 3  4 . 4 5  5 . 4 9  
2  1 5 0  1 1 2 , 3 2  5 5 . 4 8  1 6 . 9 0  5 . 2 1  3 . 8 2  3 . 9 2  
2  2 0 0  1 2 2 . 0 8  7 9 . 5 8  2 5 . 0 4  7 . 3 4  6 . 2 6  6 . 2 7  
>  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm, 
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lable A.111. Yields of K (ppm) xn six successive 
harvests cf ryegrass on Edina soil.* 
D e p t h s  K  H a r v e s t s  
a d d e d  
E p m  1  2  3  4  5  6  
1  0  7 4 . 9 2  5 1 . 3 3  2 0 . 9 3  8 = 0 3  7 . 6 1  9 .  1 9  
1  5 0  1 C 3 .  1 8  6 3 . 5 6  2 3 . 5 6  1 0 .  1 9  7 . 2 6  9 .  9 2  
1  1 0 0  1 2 7 . 9  5  7 1 . 4 4  2 5 . 8 2  7 . 9 7  9 .  1 9  1 3 .  6 9  
1  1 5 0  1 4 3 . 0 3  £ 5 . 5 6  2 9 . 4 7  1 0 . 1 2  7 . 6 4  1 1 .  2 5  
1  2 0 0  1 6 3 . 7  3  9 3 . 7 0  3 9 . 7 ?  1 4 = 3 4  8  =  0 8  8 ,  8 9  
2  0  3 6 . 3 1  2 4 . 6 2  1 3 . 7 8  6 . 3 9  2 . 0 6  3 .  8 2  
2  5 0  5 9 . 7 5  3 6 . 6 3  1 8 . 0 4  6 . 8 6  3 . 8 5  5 .  9 3  
2  1 0 0  8 5 . 9 9  4 4 . 9 7  2 1 . 8 3  7 . 1 5  3 . 4 8  5 .  4 4  
2  1 5 0  9 8 . 4 0  5 8 . 3 3  3 1 . 4 3  1 2 . 4 4  6 . 8 1  8 .  9 6  
2  2 0 0  1 1 4 . 2 5  7 8 . 8 0  3 8 . 9 1  1 3 . 5 1  7 . 6 4  1 0 .  4 4  
s  A v e r a g e  v a l u e s  ;  f o e  t i m e s  O f  a p p l i c a t i o n .  
z 1  =  S a m p l e  f r o m  
2  =  S a s p l e  f r o i s  
0 - 1 5  
3 0  -  4 5  
c m .  
C «!. 
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Table A.112. Yields of K (ppm) in six successive 
harvests of ryegrass on Seymour soil.* 
D e p t h s  K  H a r v e s t s  
a d d e d  -
F p m  1  2  3  4  5  6  
1 Û  1 4 5 .  1 5  6 8 . 2 0  4 8 .  6 3  1 6 ,  2 8  8 .  1 8  1 0 . 4 9  
1  5 0  1 7 4 . 5 1  7 7 . 8 3  3 8 .  8 2  1 5 .  4 1  9 . 4 0  1 0 . 7 0  
1 1 0 0  1 6 0 . 4 4  7 9 . 5 1  5 0 .  8 8  2 3 .  0 7  1 8  =  4 0  1 6 . 0 7  
1 1 5 0  1 8 1 . 5 3  8 5 . 9 9  6 1 .  5 4  2 5 .  9 9  13.71 1 7 . 5 7  
1 2 0 0  2 1 5 . 9 5  9 4 . 3 6  7 0 .  8 8  3 0 ,  0 8  1 7 . 3 3  1 9 . 5 2  
2  0  4 2 . 5 8  3 2 . 5 0  2 4 .  3 5  1 5 .  7 6  6 . 8 9  7 = 2 4  
2  5 0  6 0 . 9 2  3 8 . 1 6  2 5 .  1 6  1 5 .  0 3  9 . 1 9  1 3 . 1 5  
2  100 7 5 . 7 8  4 5 . 9 5  3 5 .  9 8  2 1 .  8 6  1 0 . 1 2  1 1 . 2 4  
2  1 5 0  9 1 .  1 7  6 0 . 5 8  4 0 .  9 5  2 0 .  8 6  1 1 . 9 5  s  5 . 2 5  
2  2 0 0  9 2 . 7 5  6 8 . 0 5  5 Î .  7 3  2 5 .  0 4  1 5 . 8 9  1 5  =  2 5  
2  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0 - 15 cm, 
2 = Sample froa 30 - 45 
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Table A. 113. Yields of K (ppm) in six successive 
harvests of ryegrass on Monona soil.* 
D e p t h s  K  H a r v e s t s  
a d d e d  
p p r a  1  2  3  4  5  6  
1  0  1 0 7 = 2 1  6 0 = 4 2  4 4 = 4 6  2 6 = 6 1  3 0 = 1 3  3 3 = 9 2  
1  5 0  1 2 1 , 6 3  7 1 - 7 2  4 0 . 1 0  2 5 , 9 1  2 8 . 8 2  2 8 . 0 1  
1  1 0 0  1 3 6 . 4 2  7 8 . 4 4  4 3 . 6 9  2 4 . 2 8  2 2 . 7 5  2 2 . 7 0  
1  1 5 0  1 6 1 . 8 1  6 2 . 5 1  5 1 . 1 0  2 7 . 4 0  2 1 . 8 4  3 0 . 4 7  
1  2 0 0  1 5 7 . 4 1  6 5 . 9 4  6 0 . 3 0  3 2 . 6 8  2 6 = 3 6  3 6 = 8 0  
2  0  3 6 . 9 2  3 1 . 0 5  2 1 . 7 3  9 . 3 3  1 . 8 8  5 . 6 3  
2  5 0  5 3 . 3 2  3 5 . 7 4  2 5 . 2 9  9 . 9 1  5 . 4 3  7 . 0 0  
2  1 0 0  6 5 . 0 2  4 6 . 5 7  3 7 . 5 1  1 6 . 1 3  9 . 0 9  1 2 . 6 5  
2  1 5 0  7 8 . 7 6  5 0 . 4 0  4 1 . 5 7  1 7 . 1 9  9 . 5 6  1 2 , 9 0  
2  2 0 0  8 8 . 6 5  € 1 . 1 9  4 8 . 9 2  2 1 . 1 6  8 . 9 0  1 1 . 8 1  
Ï  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0 - 15 cm, 
2 = Sample from 30 - 45 cm. 
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Table A.114. Yields of K (ppm) in six successive 
harvests of ryegrass on Galva soil.i 
C e p t h ^  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  2 7 6 , 5 1  1 4 5 . 1 1  7 8 = 8 1  3 2 = 1 2  1 2 , 5 5  1 6 . 0 4  
1  5 0  5 0 8 . 6 7  1 5 1 . 3 5  € 5 . 5 1  3 3 . 0 6  1 4 . 3 0  1 7 . 8 3  
1  1 0 0  3 1 4 . 6 9  1 4 9 . 2 4  1 0 4 . 1 1  4 1 . 3 9  1 6 . 9 4  1 5 . 0 6  
1  1 5 0  3 4 3 . 7 7  1 6 3 . 0 3  1 0 2 . 0 9  4 3 . 4 4  1 7 . 6 4  1 8 . 0 3  
1  2 0 0  3 2 7 . 2 5  1 6 2 - 6 0  1 0 7 . 2 0  4 3 . 4 5  1 7 . 5 5  1 9 = 0 8  
2  0  6 8 . 3 2  4 8 . 4 5  3 5 . 2 7  1 5 . 9 2  1 3 . 5 6  1 6 . 2 4  
2  5 0  8 0 . 6 6  5 5 . 6 2  3 7 . 9 5  1 7 . 5 7  1 1 . 3 3  1 4 . 1 5  
2  1 0 0  1 0 0 . 9 5  6 3 . 1 2  4 7 . 5 3  2 2 . 7 1  1 4 . 5 3  1 7 . 2 7  
2  1 5 0  1 1 4 . 1 2  7 4 . 0 3  5 2 . 8 7  2 1 . 7 4  1 2 . 8 3  1 5 . 7 0  
2  2 0 0  1 3 1 . 4 0  8 7 . 4 0  4 5 . 9 6  2 3 . 0 5  1 4 . 1 9  1 8 . 7 2  
*  A v e r a g e  v a l u e s  f e r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0 - 15 cm. 
2 = Saspls £roa 30 - 45 CE» 
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Table A.115. Yields of K (ppm) in six successive 
harvests of ryegrass on Clarion soil.* 
D e p t h z  K  H a r v e s t s  
a d d e d  -
P f f f l  1  2  3  4  5  6  
1  0  5 0 . 9 3  3 7 . 3 4  1 8 .  5 1  6 .  1 5  4  =  3 9  7 = 5 6  
1  5 0  6 4 .  1 6  5 0 . 5 2  2 1 .  1 2  6 .  5 6  4 . 4 4  8 . 3 4  
1  1 0 0  1 0 8 . 5 4  5 9 . 2 6  1 9 .  1 4  7 .  7 2  5 . 4 8  7 . 5 2  
1  1 5 0  1 4 3 . 5 8  8 2 . 1 9  2 6  .  7 0  8 .  5 3  5 . 4 1  7 . 6 8  
1  2 0 0  1 5 4 . 4 6  9 2 . 7 9  2 9 .  0 2  1 0 .  8 8  8  =  2 4  9 , 6 1  
2  0  3 1 .  1 2  1 7 . 4 0  9 .  5 9  5 .  6 5  3 . 7 1  5 . 0 2  
2  5 0  5 8 . 2 4  2 6 . 8 7  1 2 .  3 0  7 .  3 6  3 .  1 1  2 . 4 8  
2  1 0 0  8 0 .  1 4  3 8 . 8 0  1 7 .  0 5  7 .  8 3  5 . 8 3  7 . 9 8  
2  1 5 0  5 5 . 2 3  € 2 . 7 3  2 7 .  5 5  9 .  2 8  6 . 8 8  1 1 . 3 0  
2  2 0 0  1 2 2 . 3 3  6 7 . 9 2  2 6 .  6 5  1 0 .  1 8  7 . 4 8  9 . 6 8  
*  A v e i a g e  v a l u e s  f o r  t i m e s  c f  a p p l i c a t i o n ,  
2 1 = Sample from 0 - 15 cm. 
2 = Saspl€ froE 30 - US ca. 
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Table A. 116. Yields of K (ppm) in six successive 
harvests of ryegrass on Ida soil»* 
D e p t h z  K  H a r v e s t s  
a d d e d  -
F P r a  1  2  3  4  5  6  
1  0  9 6 . 9 4  6 2 . 7 7  4 8 . 2 7  2 4 . 4 8  1 8  =  2 7  2 2 .  1 8  
1  5 0  1 1 5 . 3 1  7 3 . 2 4  5 6 . 0 8  2 7 . 0 5  1 6 . 4 8  1 9 .  0 2  
1  1 0 0  1 1 5 . 6 6  7 6 . 7 5  6 4 . 1 9  2 9 . 5 2  2 0 . 4 0  2 2 .  3 8  
1  1 5 0  1 1 8 . 6 1  7 8 . 4 7  7 2 . 3 5  3 6 . 4 4  2 0 . 6 9  2 4 .  6 1  
1  2 0 0  1 3 3 . 6 9  £ 6 . 7 1  7 2 . 5 0  3 4 . 6 7  1 8 . 0 2  1 9  =  2 0  
2  0  5 6 . 9 1  3 4 . 0 8  2 5 . 2 9  1 3 . 5 0  7 . 9 1  1 2 .  38 
2  5 0  6 5 . 5 3  4 3 . 4 6  2 5 . 6 0  1 1 . 5 4  1 1 . 3 0  9 .  9 7  
2  1 0 0  7 6 . 7 1  4 6 . 0 6  3 3 . 1 3  2 0 . 2 5  1 5 . 6 8  2 1 .  1 5  
2  1 5 0  8 2 . 5 6  6 1 . 4 3  3 7 . 2 4  1 7 . 2 5  1 2 . 1 0  1 5 .  6 6  
2  2 0 0  9 8 . 0 8  5 9 . 8 4  3 7 . 8 0  2 1 . 8 2  1 7 . 0 5  2 1 .  8 7  
i, A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1  =  S a m p l e  f r o m  0  -  1 5  c m .  
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Table A.117. Yields of K (ppm) in six successive 
harvests of ryegrass on Ostrander soil.* 
D e p t h z  K  H a r v e s t s  
a d d e d  -
F f m  1  2  3  4  5  6  
1  Û  5 ^ . 3 0  3 2 . 1 1  9 - 1 5  6 = 7 8  7 . 6 6  8 . 7 7  
1  5 0  9 4 . 6 1  4 6 . 3 8  1 2 .  1 9  7 . 2 9  4 . 5 8  4 . 9 5  
1  1 0 0  1 0 9 . 5 4  5 9 . 3 0  1 5 .  1 8  7 . 9 2  5 . 8 7  8 . 3 1  
1  1 5 0  1 3 6 . 8 3  7 2 . 2 7  1 6 . 7 7  9 . 2 3  5 . 9 1  6 . 8 2  
1  2 0 0  1 5 9 .  1 3  Ë 2 .  1  2  2 1 . 9 0  1 1 . 8 8  7  =  4 6  6 , 9 7  
2  0  2 6 . 2 1  1 6 ,  1 1  1 2 .  1 9  5 . 4 2  2 . 5 7  6 . 9 3  
2  5 0  4 9 . 6 2  2 4 . 0 9  1 4 .  1 6  7 . 7 0  3 . 4 5  4 . 3 8  
2  1 0 0  6 6 . 6 9  3 6 . 9 8  2 1 . 6 0  9 . 5 4  5 . 0 0  8 . 8 0  
2  1 5 0  0 5 . 8 5  4 5 . 0 0  2 9 . 2 6  1 0 . 9 9  5 . 2 6  7 . 0 4  
2  2 0 0  1 0 5 . 0 9  5 8 . 3 9  2 4 . 7 4  1 3 . 4 9  8 . 8 1  8 . 7 6  
1  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2  1  =  S a m p l e  f r o m  
2  =  S a m p l e  f r o m  
0 - 1 5  
3 0  -  4 5  
c m .  
C m  o  
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Table A. 118. Yields of K (ppm) in six successive 
harvests of ryegrass on Webster-13 soil.i 
D € p t h 2  K  H a r v e s t s  
a a a e a  -
p p m  1  2  3  4  5  6  
1  0  8 6 .  7 8  5 7 .  3 8  2 3 . 8 5  i l .  4  û  7 . 6 6  8 .  3 7  
1  5 0  1 0 4 .  8 5  7 4 . 9 6  3 3 . 8 8  1 4 .  6 4  9 . 2 1  1 2 .  7 6  
1  1 0 0  1 3 1 .  3 4  9 1 . 9 2  3 4 .  5 9  1 4 .  5 5  8 . 1 2  1  1 .  1  3  
1  1 5 0  1 4 7 .  2 4  9 6 . 7 3  3 9 . 0 1  1 8 .  9 6  9 . 7 2  1 4 .  9 2  
1  2 0 0  1 5 9 .  8 6  8 9 . 5 9  4 2 .  7 7  1 7 .  0 5  9 . 1 1  9 .  2 4  
2  0  3 0 .  3 3  2 0 . 8 6  1 0 . 5 7  6  c  8 3  3  =  0 6  4 .  1 8  
2  5 0  4 2 .  9 1  2 6 . 6 2  1 1 . 2 2  6 .  9 2  5 . 7 8  6 .  7 5  
2  1 0 0  5 5 .  7 7  3 5 . 2 7  2 0 . 6 8  1 1 .  9 3  7 . 4 6  8 .  1 3  
2  1 5 0  6 2 .  8 7  4 0 . 2 4  1 8 . 3 2  1 2 .  8 9  7 . 0 7  8 .  3 0  
2  2 0 0  7 1 .  0 3  5 1 . 6 4  3 1 . 0 6  1 6 .  5 1  1 1 . 1 4  1 5 .  5 7  
:  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n .  
2 1 = Sample from 0-15 cm. 
2 = Saapie from 30 - 45 cm» 
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Table A. 119. Yields of K (ppm) ia six successive 
harvests of ryegrass on Canisteo soil.* 
D e p t h z  K  H a r v e s t s  
a d d e d  
p p m  1  2  3  4  5  6  
1  0  6 4 . 2 3  2 8 . 6 3  1 1 . 5 1  5 . 0 5  2 . 5 1  1 . 8 3  
1  5 0  7 9 . 1 8  3 7 . 9 2  1 5 . 5 2  7 . 3 0  4 . 3 9  5 . 4 0  
1  1 0 0  1 0 6 . 4 6  4 5 . 2 4  1 7 . 5 8  7 . 8 4  5 . 3 3  5 . 3 3  
1  1 5 0  1 2 5 . 3 5  6 6 . 4 0  2 3 . 0 2  1 0 . 1 8  5 . 2 5  5 . 2 2  
1  2 0 0  1 5 4 . 8 1  7 2 . 3 9  2 4 . 1 4  1 0 . 8 8  5 . 3 2  5 . 5 7  
2  0  3 2 . 5 7  1 7 . 0 8  9 . 1 9  5 . 2 4  2 . 9 6  4 . 8 9  
2  5 0  5 5 . 3 5  2 6 . 4 7  1 1 . 9 2  6 . 1 7  4 . 6 1  3 . 9 0  
2  1 0 0  7 1 . 5 5  3 8 . 4 8  1 6 . 4 6  7 . 3 7  2 . 6 5  5 . 1 6  
2  1 5 0  8 9 . 5 7  4 4 . 7 2  1 9 . 1 0  9 . 8 5  4 . 8 3  5 . 5 8  
2  2 0 0  1 0 1 . 0 7  £ 2 . 0 0  3 0 . 9 7  1 5 . 4 0  8 . 0 0  9 . 1 9  
*  a v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n ,  
2 1 = Sample from 0-15 cm. 
2 ~ Sample frnm in — ii=s r-n 4. A. -J \J -T  ^ Ut < 
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Table A. 120. Yields of K (f-pm) in six successive 
harvests of ryegrass on Webster-14 soil. i 
D e p t h z  K  H a r v e s t s  
aaaea -
ppm 1 2  3  4  5  6  
1  0  8 9 . 7 1  5 2 . 9 2  2 1 , 6 7  9  =  6 9  11.61 1  1  =  5 6  
1 5 0  1 3 2 . 3 6  6 9 . 3 7  1 7 . 7 7  1 4 .  0 1  1 3 . 7 6  1 2 . 2 4  
1  1 0 0  1 * 8 . 2 5  7 4 . 6 3  2 1 . 9 0  1 5 .  5 1  1 2 . 5 7  1 2 . 6 7  
1  1 5 0  1 7 5 . 2 5  8 5 .  1 3  2 3 . 0 3  1 7 .  2 0  1 3 .  1 8  1 4 . 4 6  
1 2 0 0  1 9 0 - 8 0  8 4 . 2 3  ai Q*7 1 9 .  0 7  1 2 . 3 5  1 5 = 7 4  
2  0  2 3 . 8 9  2 1 . 4 0  8 . 8 1  5 .  6 5  4 . 0 2  3 . 3 2  
2  5 0  4 8 . 9 7  3 0 . 9 0  1 3 . 5 8  6 .  0 0  3 . 8 8  3 . 5 8  
2  1 0 0  7 2 . 6 5  3 7 . 9 3  1 5 . 5 4  7 .  3 3  4 . 4 7  5 . 4 9  
2  1 5 0  8 9 . 5 4  5 4 . 3 4  2 2 . 7 5  1 0 .  6 0  7 . 1 5  6 . 8 5  
2  2 0 0  1 0 9 .  1 9  5 9 . 3 8  2 9 . 9 1  1 4 .  9 3  8 . 6 7  8 . 7 3  
*  A v e r a g e  v a l u e s  f o r  t i m e s  o f  a p p l i c a t i o n ,  
z  1  =  S a m p l e  f r o m  0 - 1 5  c m .  
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Table A.121. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Fayette soil, & 
Depthz  K Harves t s  
aaaea  
ppm 1  2  3  4  5  6  
1  0  4 .49  5 .  86  8 .  27  9  = 02  9 ,  48  9 .92  
1  50  U .88  7 .74  9 .42  10 .25  11 .22  11 .94  
1  100  H .  80  7 -50  9 .74  10 .65  11 .53  12 .27  
1  150  5 .72  8 .57  10 .72  11 .85  12 .72  13 .30  
1  200  5 .18  8 .21  10 .08  11  = 35  12 ,  33  13 .22  
2  0  3 .85  6 .34  9 .08  10 .27  11 .06  1  1 .61  
2  50  3 .07  5 .49  8 .35  9 .40  9 .98  10 .29  
2  100  U .01  6 .90  9 .80  10 .88  11 .40  11 .78  
2  150  2 .99  5 .97  9 .06  10 .31  11 .04  11 .61  
2  200  3 .94  1 .26  10 .20  11 .41  12 .  05  12 .39  
» Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
^ 1 ~ Sample from 0 - 15 cma 
2 = Sample from 30 - 45 cm. 
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Table A. 122. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Tama soil.i 
Depthz  K Harves t s  
added  
ppm 1  2  3  4  5  6  
1  0  6 .10  9 .82  13 .56  14 .78  15 .41  16 .33  
1  50  7 .06  11 .34  15 .71  17 .26  18 .76  19 .74  
1  100  6 .61  10 .82  14 .83  16 .20  17 .15  17 .92  
1  150  6 .49  9 .78  13 .45  14 .57  15 .34  16 .10  
1  200  7 .19  11 .28  15 .23  16 .60  17 .69  18 .56  
2  0  4 .53  7 ,41  10 .53  11 .85  12 .84  13 .70  
2  50  4 .59  8 .00  10 .83  12 .08  13 .19  14 .11  
2  100  5 .49  8 ,60  11 .70  13 .06  14 .20  15 .03  
2  150  4 .86  8 .84  11 .73  12 .91  14 .17  15 .30  
2  200  5 .54  9 .25  12 .85  14 .24  15 .36  16 .13  
i  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
' 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.123. Dey matter yields (g/pot) in six successive 
harvests of ryegrass on Marshall soil.i 
Cepthz  K Harves t s  
added  
ppm 1  2  3  4  5  6  
1  0  5 .06  6 .  92  11 .  12  12 .21  1  3 .  27  14 .06  
1  50  5 .94  9 .50  12 .16  13 .31  14 .65  15 .88  
1  100  5 .79  9 .22  12 .  12  13 .27  1  4 .  67  15 .78  
1  150  6 .39  10 .46  13 .  14  14 .02  15 .21  16 .08  
1  200  6  . 71  10 .45  13 .11  14 .24  15 .42  16 .45  
2  0  3 .30  5 .90  8 .46  9 ,77  10=99  11  = 81  
2  50  3 .98  6 .96  9 .65  11 .47  13 .35  14 .84  
2  100  4 .87  8 .27  11 .27  12 .69  13 .81  14 .47  
2  150  4 .48  7 .73  11 .22  12 .79  14 .01  14 .87  
2  200  4 .33  7 .99  10 .62  12 .08  13 .67  14 .67  
î  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
2 1 = Sample from 0 - 15 cm» 
2 = Sample from 30 - 45 cm. 
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Table A.124. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Weller soil.i 
Depthz  K Harves t s  
aaaed  
ppm 1  2  3  4  5  6  
1  0  5 .88  9 .78  13 .11  1  4 ,  32  15 .  58  16 .42  
1  50  6 .14  10 .60  13 .46  14 .73  15 .  82  16 .70  
1  100  6 .17  9 .  47  13 .04  14 .32  15 .  48  16 .  36  
1  150  6 .30  1  1 .  14  14 .55  16 .  15  17 .  20  18 .01  
1  200  5 -61  9 .47  12 .98  14 .19  1  5 .  37  16 .29  
2  0  3 .82  7 .43  10 .23  11 .13  11 .  64  1  2 .08  
2  50  3 .43  7 .68  10 .82  11 .61  11 .  99  12 .30  
2  100  3 .30  7 .26  9 .99  10 .82  11 .  21  11 .52  
2  150  3 .97  8 .11  11 .51  12 .80  13 .  56  14 .18  
2  200  4 .45  8 .65  12 .19  13 .38  14 .  04  14 .65  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion ,  
2 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A. 125. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Clarinda soil.i 
Depthz  K Harves t s  
added  
ppm 1 2  3 4 5  6  
1  0  5 .21  8 .97  11 .77  12 .33  12 .83  13 .24  
1  50  5 .51  9 .67  12 .93  13 .78  14 .4  1  14 .94  
1  100  Ô.C5  10 .19  13 .20  14 .17  14 .63  14 .99  
1  150  5 .86  10 .67  14 .32  15 .18  15 .72  16 .15  
1  200  5 .81  10 .67  14 .61  15 .64  16 .32  16 .69  
2  0  3 .45  6 .13  7 .50  8 .17  8 .63  9 .03  
2  50  3 .32  6 .63  8 .66  9 .54  10 .21  10 .75  
2  100  3 .11  6 .30  8 .91  10 .16  11 .15  11 .86  
2  150  4 .46  8 .24  10 .48  11 .32  11 .99  12 .47  
2  200  4 .49  9 .33  12 .00  13 .13  14 .14  14 .82  
Cuaula t ive  va lues  for  the  average  o f  
t ines  o f  app l i ca t ion .  
1 - Sample fron G - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A. 126. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Edina soil.i 
Depths  K Harves t s  
added  
Fpm 1  2  3  4  5  6  
1  0  4  = 61  8=64  10 ,85  11 ,79  12 ,  61  13 .24  
1  50  4 .75  8 .49  10 .98  12 .29  13 .  18  13 .97  
1  100  5 .44  9 .50  12 .14  13 .07  14 .  01  1  4 .88  
1  150  5 .22  9 .40  12 .03  13 .29  14 .  19  15 .08  
1  200  5 .24  9 .63  12  = 77  14 .14  14  = 96  15=54  
2  0  3 .93  7 .09  8 .63  9 .46  9 .  77 10.11 
2  50  4 .75  8 .  16  10 .  83  1  1 .98  12 .  59  13 .15  
2  100  4 .41  7 .55  10 .05  10 .97  11 .  45  11 .94  
2  150  3 .58  7 .  13  9 .64  10 .82  11 .  54  12 .19  
2  200  4 .18  6 .  12  10 .57  11 .67  12 .  30  12 .89  
*  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
2 1 = Sample from 0-15 cm= 
2 = Sample from 30 - 45 cm. 
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Table A.127. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Seymour soil.& 
Depths  K Harves t s  
aaaea  
ppm 1  2  3  4  5  6  
1  0  5 ,58  9 .  17  12 .  83  14 .48  15 .  36  15 .98  
1  50  6 .46  9 .32  12 .09  13 .29  14 .  06  14 .66  
1  100  4 .96  8 ,83  12 ,34  14 ,  12  15 ,  39  16 .26  
1  150  6 .14  9=68  1  3=06  14 ,92  16 ,  12  16 .95  
1  200  6 .86  10 .47  14 .53  16 .60  17 .  91  18 .83  
2  0  3 ,90  6 ,  74  8 .  99  10 .97  11. 99  12 .71  
2  50  3 .53  6 .58  9 .18  10.91 11. 87  12 .89  
2  100 3 .79  6 .57  9 .53  11 .61  12 .  77  13 .68  
2  150  4 .09  7 .  24  10 .  50  1 2 .57  13 .  99  15 .21  
2  200  3 .91  7 .31  11 .08  13 .30  14. 84 15 .89  
*  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A. 128. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Monona soil.* 
Depths  K Harves t s  
added  
FPm 1  2  3  4  5  6  
1  Q 5 .18  8=  56  11 .03  12 .49  13 .  94  15 .37  
1  50  4 .82  8 .59  11 .24  12 .52  13 .  79  1  4 .79  
1  100  4 .83  8 .95  11 .20  12*4?  13=  48  14 .  32  
1  150  5 .32  S ,07  11 .63  12 .85  13  = 79  1  4 .76  
1  200  5 .03  8c  83  11 ,58  12 .97  13 .  95  15 .23  
2  0  3 .83  6 .36  8 .72  9 .94  1G.  20  10=61  
2  50  3 .55  6 .22  8 .86  10 .14  10 .  78  11 .28  
2  100  3 .79  6 .59  9 .71  11 .36  12 .  24  12 .94  
2  150  3 .36  6 .15  8 .92  10 -60  11 .  49  12 .24  
2  200  4 .19  7 .36  10 .75  12 .63  13 .  45  14 ,12  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion ,  
2 1 = Sample from 0-15 cm, 
2 = Sample from 30 - 45 cm. 
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Table A. 129. Cry matter yields (g/pot) in six successive 
harvests of ryegrass on Galva soil.i 
Depthz  K Harves t s  
added  
ppm 1  2  3  4  5  6  
1  0  8 .1 '4  13 .  37  19 -09  22 .  15  23 .  47  24=50  
1  50  8 .69  1  4 .  14  19 .75  22 .50  23 .  97  25 .05  
Q ft  4  -n  4  C  n n Ti-f I l  f i  3  3  c:  A  i  :  vv  O .  1 a#  a D  1  7  •  O /  ^  Z •  o  1 * • f  J  
« 150  8 .95  14 .  13  20 .  14  23 .76  25 .  40  26 .53  
1  200  8 .38  13 .  59  18 .85  22 .10  23 .  72  24 ,99  
2  0  4 .21  7 .  83  10 .66  12 .09  12 .  99  13 .73  
2  50  3 .93  7 .  02  9 .69  11 .13  11 .  91  12 .56  
2  100  4 .04  7 .  12  10 .73  12 .66  13 .  64  14 .39  
2  150  4 .35  7 .  69  10 .98  12 .64  13 .  53  14 .22  
2  200  4 ,87  6 .  74  11 .73  13 .16  13 .  97  14 .74  
*  Cumulat ive  va lues  for  the  average  o f  
t imes  c f  app l i ca t ion .  
2 1 = Sample £roa Q - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.130. Dey matter yields (g/pot) in six successive 
harvests of ryegrass on Clarion soil.* 
Depthz  K Harves t s  
added  
pfm 1 2  3 4 5  6  
1  0  y .33  7 .50  9 .88  10 .90  11=46  12 ,02  
1  50  4 .74  8 .47  10 .88  11 .89  12 .44  13 .06  
• s -"  4 .67  8 .21  10 .64  11 .64  12 .  17  12 .70  I uv
1  150  5 .82  9 .85  12 .55  13 .74  14 .37  14 .96  
1  200  5 .63  9 .97  12 -33  13 .59  14 .43  15=09  
2  0  3 .20  5 .19  6 .20  7 .04  7 .57  8 .06  
2  50  3 .39  5 .85  7 .00  8 .01  8 .44  8 .73  
2  100  3 .99  6 .97  8 .77  9 .81  10 .52  11 .15  
2  150  4 .18  7 .50  9 .94  11 .13  11 .91  12 ,73  
2  200  4 .76  8 .04  10 .31  11 .54  12 .24  12 .91  
»  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
^ 1 = Saapls from 0 - 15 ca-
2 = Sample from 30 - 45 cm. 
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Table A.131. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Ida soil.i 
Depthz  K Harves t s  
added  
fpm 1 2  3 4 
1  0  4 .41  8 .13  11 .04  13 .00  14 .^2  15 .6?  
1  50  4 .12  7 .97  11 .47  13 .47  14 .81  15 .77  
1  100  4 .40  7 .94  11 .41  13 .46  14 .96  16 .11  
1  150  4 .25  7 .€4  11 .30  13 .95  15 .70  16 .35  
1  200  4 .63  8 .58  12 .25  14 .46  15 .78  16 .70  
2  0  3 .49  6 ,63  9 ,76  11 .53  12 .56  13 .46  
2  50  3 .86  7 .64  10 .23  11 ,64  12 .95  13 .67  
2  100  4 .11  7 .51  10 .44  12 .52  14 .09  15 .55  
2  150  3 .86  7 .83  11 .23  13 .08  14 .29  15 .37  
2  200  4 .53  7 .82  10 .29  12 .20  13 .51  14 .66  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
2 1 =: Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.132. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Ostrander soil.* 
Depths  K Harves t s  
added  
ppm 1 2  3 4 
4 .0% 7.'43 9 .2?  10 .05  10 .83  11  = 55  
1  50  5 ,74  5 .23  11 .54  12 .39  12 .87  13 .30  
1  100  5 .41  9 .15  11 .72  12 .73  13 .27  13 .38  
1  150  5 .58  9 .97  12 .22  13 .12  13 .72  14 .22  
1  200  5 .54  10 .10  12 .96  14 .03  14 .62  15 .12  
2  0  3 .03  5 .25  6 .90  7 .75  8 .12  8 .79  
2  50  3 .43  5 .90  7 .69  8 .68  9 .17  9 .60  
2  100  3 .80  6 .54  8 .62  9 .78  10 .37  11 .18  
2  150  3 .57  6 .78  9 .25  10 .55  11 .15  11 .68  
2  200  4 .48  1 .64  10 .57  12 .03  12 .94  13 .60  
*  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
2  1  =  Sample  f ros  0  -  15  cm.  
2 = Sample from 30 - 45 cm. 
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Table A. 133. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Webster-13 soil.* 
Depthz  K Harves t s  
aaaed  
ppm 1  2  3  4  5  6  
1  0  5 .88  9 ,96  13  = 63  15  = 24  16 .  34  17 .13  
1  50  5 .76  10 .64  15 .28  17 .25  18 .  61  19 .77  
t 100  6 .12  1  1 .82  16 .34  17 .96  19 - 03  19 .90  
1  150  6 .CI  11 .04  15 .42  17 .57  18 .  76  19 .99  
1  200  6 .16  10 ,69  14=89  16  = 59  17 ,  66  18 -39  
2  0  3 -72  6 .93  8 .95  10 .09  10. 60 11 = 07 
2  50  3 -51  6 .  29  8 .  10  9 .  16  9 .  99  10 .66  
2  100  3 .97  7 .58  10 .26  11 .71  12 .  64  13 .33  
2  150  3 .75  7 .  12  8 .67  9 .94  10 .  72  11 .32  
2  200  3 .85  3 .  OS 11 .45  •  3 -23  14 .  23  15 .23  
*  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion ,  
' 1 = Sample from 0-15 cm, 
2 = Sample from 30 - 45 cm. 
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Table A.134. Dey matter yields (g/pot) in six successive 
harvests of ryegrass on Canisteo soil.* 
Cepthz  K Harves t s  
aaaea  
ppm.  1  2  3  4  5  6  
1  0  4=66  7 ,38  8 .93  9 .85  10 .  28  10 .49  
1  50  4 .88  8 .  30  10 .68  11 .95  12 .  75  13 .33  
1  100  5 .05  8 .07  10 .23  11 .48  12=  45  13 .11  
1  150  5 .45  9 .  10  12 .  11  13 .70  14 ,  58  15 ,  16  
1  200  6 .C?  9=83  12 ,80  14 ,48  15 .  55  16 .18  
2  0  2 .77  5 .21  6.68 7 .68  8 .  31  8. 64 
2  50  3 .81  6 .  19  7 .64  8 .61  9. 34  9 .79  
2  100  3 .41  6 .57  8 .55  9 .68  10 .  09  10 .59  
2  150  4 .23  1 .  19  9 .  42  10 .78  11 .  45  11 .96  
2  200  3 .90  D.  60  9 .  13  10 .67  11 .  54 12 .21  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion ,  
2 1 = Sample from 0 - 15 CÎB, 
2 = Sample from 30 - 45 cm. 
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Table A.135. Dry matter yields (g/pot) in six successive 
harvests of ryegrass on Webster-1U soil.& 
Cepthz  K Harves t s  
added  
ppm 1  2  3  4  5  6  
1  0  5 -28  9 .20  11 .37  12 .  36  13 .  36  14 .04  
1  50  6 .30  1C.70  12 .92  14 .  16  15 .  32  16 .11  
1  100  5 .87  9 .98  12 .  12  13 .53  14 .  70  15 .53  
1  150  6 .04  10 .90  13 .31  14 .96  16 .  31  17=42  
1  200  6 .69  10 .64  13 .45  15 .22  16 .  56  17 .68  
2 0 3 .22  5.71 6=89 7 .76  8. 38 8.71 
2  50  4 .00  7 .29  9 .16  10 .02  10 .  57  10 .89  
2  100  4 .00  7 .30  9 .44  10 .45  10 .  99  11 .39  
2  150  4 .44  7 .96  10 .80  12 .24  13 .  17  13 .73  
2  200  4 .35  7 .36  9 .66  11 .02  11 .  84  12 .39  
*  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
3 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A. 136. Yields of K (pfm) ia six successive 
harvests of ryegrass on Fayette soil.& 
Depthz  K Harves t s  
aaaea  
ppm 1  2  3  4  5  6  
1  0  67  . 22  94 .  76  104 .  07  113 ,  82  120 ,  39  129 ,  65  
1  50  S4  , 69  130 .  46  142 .  78  153 ,  77  167 .  63  184 ,  65  
1  100  117  . 65  164 .  73  181 .  19  192 .  72  20  3=  82  216  = 15  
1  150  145  , 26  201 .  51  221 .  45 236 ,  70  248 .  14  260=  51 
1  200  150  , 84  208 .  39  232 .  28  255 ,  40  272 ,  27  290 .  79  
2  0 37 ,61 65. 90 87, 85 97 = 92 104, 12 11  2 .  12 
2  50  61  . 20  9  3 ,  87  121 .  67  131 .  12  135 ,  05  139 ,  10  
2  100  65  , 96  133 ,  39  157 ,  35  167 ,  34  171 ,  81  177 ,  04  
2  150  94  , 58  155 ,  05  187 .  63  199- 15  204 ,  99 213 .  55  
2  200  121  , 91  1S6, 45  225 .  39  237 ,  77  244 ,  08 249. 54 
1  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion ,  
2 1 = Sample from 0 = 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.137. Yields of K (ppm) in six successive 
harvests of ryegrass on Tama soil.i 
Deptbz  K Harves t s  
added  
ppm 1 2  3 4 5  6  
1  0  140  . 41  215 .  32  258 .  06  274 .  82  280 .  70  291 .  20  
1  50  162  . 57  25  1 .  35  294 .  99  312 .  24  327 .  07  340 .  58  
1  100  181  .  16  273 .  63  318  = 70  335  = 00  345 ,  48  359 .  16  
1  150  201  , 19  285 .  25  331 .  84  346  = 29  355=  45  368 .  88  
1  200  245  . 58  347 .  15  404 .  42  424 .  41  437 .  93  453 .  26  
2  0  56  . 56  97 .  75  131 .  24  142»  34  1  49 .  92  151 .  51  
2  50  78  . 85  127 .  32  159 .  86  172 .  31  181 .  98  193 .  89  
2  100  111  . 30  171 .  19  210 .  06  223 .  46  233 .  35  245 .  11  
2  150  133  . 14  198 .  89  238 .  55  252 .  27  264 .  94  261 .  08  
2  200  158  . 73  244 .  17  288 .  24  303 .  53  313 .  01  322 .  60  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
293 
Table A.138. Yields of K (ppm) in six successive 
harvests of ryegrass on Marshall soil.i 
Depth /  K Harves t s  
aaaea  
ppm 1  2  3  4  5  6  
1  0  125 ,  13  20  6 .  13  241 .  41  266 .  61  288 .  81  310 .  49  
1  50  158 .  42  24C.  41  281 .  01  310 .  30  341 ,  93  378 .  22  
1  100  175 .  97  259 .  94  301 .  22  328  = 87  366 ,  59  401 .  75  
1  150  212 .  65  309 .  35  348 .  96  372 .  87  407 .  93  441 .  05  
1  200  224 .  18  319 ,  39  367 .  14  398 .  37  430 .  79  467 .  03  
2  0 50 .  32  9  1 .  90 133  = 43  154 ,  18  17  2 .  12  190  = 27  
2  50  71 .  74  12  Î .  23  168 .  91  194 .  87  220 .  77  251 .  72  
2  100  98 .  39  162 .  75  208 .  24  227 .  07  241 .  87  255 .  40  
2  150  107 .  51  178 .  28  236 .  52  259 .  78  276 .  89  295 .  56  
2  200  114 .  13  200 .  99  256 .  35  285 .  52  314 ,  03  338  = 64  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
2 1 = Saaicle grota 0-15 ca. 
2 = Sample from 30 - 45 cm. 
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Table A.139. Yields of K (ppm) in six successive 
harvests of ryegrass on Weller soil.i 
Depthz  K Harves t s  
added  
ppm 1 2  3 4 5  6  
0  168  0
0 
•
 2 63 .  46  331 .  23  353 .  96  377 .  44  397 .  97  
50  182  . 68  299 .  88  348 .  50  373 .  70  393 .  50  417 .  77  
100  200  . 21  305- 28  390 .  15  415 ,  36  439 ,  37  465 .  76  
15C 206  . 25  341 .  64  423 .  46  455 .  19  476 ,  24  501 ,  04  
200  164  . 78  304 .  52  386 .  16  420 .  94  455 .  75  488 .  83  
2  0  63  . 32  98 .  36  110 .  98  116 .  43  1  20 .  03  124 .  34  
2  50  83  . 23  133 .  20  150 .  49  156 .  45  163 .  74  167 .  50  
2  100  87  . 36  153 .  81  180 .  82  187 .  85  191 .  40  195 .  88  
2  150  98  . 28  174 .  05  211 .  45  223 .  75  231 .  77  240 .  59  
2  200  121  . 31  219 .  37  258 ,  66  271 .  76  280 .  15  289- 64  
î  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
2 1 = Sample frosa Q - 15 cm. 
2 = Sample from 30 - cm. 
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Table A.140. Yields of K (ppm) in six successive 
harvests of ryegrass on Clarinda soil.* 
Depth*  K Harves t s  
added  
Fpm 1  2  3  4  5  6  
1  0  57  . 92  89 .  92  106 .  62  111 .  36  115 .  31  119 .  62  
1  50  90  . 77  137 .  24  156 .  80  162 .  52  166 .  53  172 .  32  
1  100  144  . 07  199 .  92  219 .  41  225 .  50  228 .  79  231 .  77  
150  150  , 60  22  1 .  59  244 .  35  250 .  34  254 .  76  259 .  53  
1  200  165  .  68  252 .  84  284 .  36  292 .  32  297 .  08  301 .  47  
2  0  4  2o  Cf\  i t  1  C A c n C.  1  Q O 55 .  30  eL 9 o  ^  i  uv  4  f  *  ^  V  ^  a V  V 
2  50  56  . 39  86 .  12  96. 74  100. 72  103. 55  1  06 .  92  
2  100 74  . 25  122 .  64 139 .  23 145 .  56  150 .  01  155 .  50  
2  150  112  . 32  167 .  80  184  = 70  189 .  91  193 .  73  197 .  65  
2  200  122  *08  201  = 66  226 ,  70  234. 04  240 .  30  246 .  57  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  c f  app l i ca t ion .  
2 1 = Sample from 0 - 15 cm, 
2 = Sample froa 30 - 45 cm. 
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Table A.141. Yields of K (ppm) in six successive 
harvests of ryegrass on Edina soil.* 
Depths  K Harves t s  
added  
ppm 1  2  3  4  5  6  
1  0  74  . 92  126 .  25  147 .  18  155 .  21  162 .  82  172 .  01  
1  50  103  . 18  166 .  74  190 .  30  200 .  49  207 .  75  217 .  67  
1  100  127  . 95  199 ,  39  225=  21  233  = 18  242 ,  37  256- 06  
1  ISO 143  . 03  228. 59  258 ,  06  268  = 18  275=  82  287 ,  07  
1  200  153  . 73  257 .  43  297 .  20  311 .  54  319 .  62  328 .  51  
2  0  36  . 31  60 .  93  74c  71  a i e  10  85 .  16  86 .  98  
2  50  59  . 75  96 .  38  114 .  42  121 .  28  125 .  13  131 .  06  
2  100  65  . 99  130 .  96  152 .  79  159 .  94  163 .  42  168 .  86  
2  150  98  . 40  156 .  73  188 .  16  200 .  60  207 .  41  216 .  57  
2  200  114  . 25  193 .  05  231 .  96 245 .  47  253 .  11  263 .  55  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
a 1 = Saaple from 0 * 15 ca. 
2 = Sample from 30 - 45 cm. 
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Table A.142. Yields of K (ppm) in six successive 
harvests of ryegrass on Seymour soil.* 
Cepthz  K Harves t s  
added  
ppm 1 2  3 4 5  6  
1  0  145 .  15  213 ,  35  261 ,  98  278 .  26  286 .  44  296 .  93  
1  50  174 .  51  252 .  34  291 .  16  306 .  57  315 .  97  326 .  67  
1  100  160 .  44  239 .  95  290 .  83  313 .  90  332 .  30  348 .  37  
1  150  181 .  53  267 .  52  329 .  06  355 ,  05  368 .  76  386 .  33  
1  200  215  = 95  310  = 31  381  = 19  411  = 27  428 ,  60  448 ,  12  
2  0  42 .  58  7  5 .  08  99 .  43  115 .  19  122 .  08  129 .  32  
2  50  60 .  92  99 .  08  124 .  24  139 .  27  148 .  46  161 .  61  
2  100  75 .  78  121 .  73  157 .  71  179 .  57  189 .  69  200 .  93  
2  150  91 .  17  151 .  75  192 .  70  213 .  56  225 .  51  240 .  76  
2  200  92 .  75  16C.  80  212 .  53  237  .  57  253 .  46  268 .  71  
» Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion ,  
2 1 = Sample from 0 - 15 cm= 
2 = Sample from 30 - 45 cm. 
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Table a .143. Yields of K (pçm) in six successive 
harvests of ryegrass on Monona soil.* 
Depthz  K Harves t s  
aaaea  
Fpm 1  2  3  4  5  6  
1  0  1C7  . 21  167 .  63  212 .  09  236 .  70  268 .  83  302 .  75  
1  50  121  . 63  193 .  35  233 .  45  259 .  36  288 .  18  316 .  19  
1  100  136  214 ,  86  258 ,  55  282 ,  83  305 ,  59  328 .  29  
1  150  161  . 81  244 ,  42  295 .  52  322 .  92  344 ,  76  375 ,  23  
1  200  157  . 41  243 .  35  303 .  65  336 .  33  362 .  69  399 .  49  
2  0  36  . 92  67 .  97  89 .  70  99 .  03  100 .  91  106 .  54  
2  50  53  . 32  89 .  C6  114 .  35  124 .  26  129 .  69  136 .  69  
2  100  65  . 02  111 .  59  149 .  10  165 .  23  174 .  32  186 .  97  
2  150  78  . 76  129 .  16  170 .  73  187 .  92  197 .  4Ô 210 .  36  
2  200  88  -65  149 .  S4  198 .  76  219 .  92  228 .  82  240 .  63  
i  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
z 1 = 
2 = 
Sample from 0 -
Sample from 30 = 
15 cm. 
45 cm 
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Table A.14%. Yields of K (ppm) in six successive 
harvests of ryegrass on Galva soil.i 
Depth® K Harves t s  
aaaea  
ppn  1  2  3  4  5  6  
1  0  276 .  51  421 .  62  500 .  43  532 .  55  545 .  10  561 .  14  
1  50  308 .  67  460 .  02  545 .  53  578 .  59  592 .  89  o
 
« 7 2  
1  100  314 ,  69  463 ,  93  56  8 .  04  609 .  43  626 .  37  641 .  43  
1  150  343  = 77  506 ,  80  608 ,  89  652 .  33  669 .  97  688 .  00  
1  200  327 .  25  489 .  65  597 .  05  640 .  50  658 .  05  677 .  13  
2  0  68  .  32  115 .  7?  1  52o  04  167o  96  1  3  5 O 52  197e  76  
2  50  • 
o
 
00 
6 6  136 .  28  174 .  23  191 .  80  203 .  13  217 .  28  
2  100  100 .  95  164 .  07  211 .  60  234 .  31  248 .  84  266 .  11  
2  150  114 .  12  188 .  15  241 .  02  262 .  76  275 .  59  291 .  29  
2  200  131 ,  40  218 .  80  264 .  76  287  = 81  302 .  00  320a  72  
i  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
z 1 = Sample froa 0-15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.145, Yields of K (ppm) in six successive 
harvests of ryegrass on Clarion soil.i 
Depthz  K Harves t s  
added  
ppm 1  2  3  4  5  6  
1  0  50  . 93  88 .  27  106 .  78  112 .  93  117 .  32  124 .  88  
1  50  84  . 16  134 .  68  155 .  80  162 .  36  166 .  80  175 .  14  
1  100  108  , 54  167 .  80  186 .  94  194 .  66  200 .  14  207 .  66  
1  150  143  , 58  225 .  77  252 .  47  261 .  00  266 .  41  274 .  09  
1  200  154  . 46  247 .  25  276 .  27  287 .  15  295 .  39  305 .  00  
2  0  31  = 12  46 .  52  5  Be  11  6  3«  76  67 .  47  72 .  49  
2  50  58  . 24  85 .  11  97 .  41  104 .  77  107 .  88  110 .  36  
2  100  80  . 14  118 .  94  135 .  99  143 .  82  149 .  70  157 .  68  
2  150  95  . 23  157 .  96  185 .  51  194 .  79  20  1  a  67  212 .  97  
2  200  122  . 33  19G.  25  216 .  90  227 .  08  234 .  56  244 .  24  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion ,  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A.146. Yields of K (ppm) in six successive 
harvests of ryegrass on Ida soil.i 
Depths  K Harves t s  
added  
ppm 1  2  3  4  5  6  
1  0  96  . 94  15S .  71  207 .  98  232 .  46  250 .  73  272 .  91  
1  50  115  . 31  188 .  55  244 .  63  271 .  68  288 .  16  307 .  18  
1  100  115  . 66  192 .  41  256 .  60  286  = 12  306=  52  326 .  90  
1  150  118  . 61  1S7 .  08  269 .  43  305 .  87  326 .  56  351 ,  17  
1  200  133  , 89  22  2 ,  60  295 .  10  329 .  77  347 .  79  366 .  99  
2  0  56  . 91  90 .  99  116 .  28  129  = 78  137 .  69  150 .  07  
2  50  65  . 53  108 .  99  134 .  59  146 .  13  157 .  43  167 .  40  
2  100 76 . 71  122 .  77  155 .  90  176 .  15  191 .  83  212 .  98  
2  150 82  . 56  143 .  99  181 .  23  198 .  48  210 .  58  226 .  24  
2  200  98  . 08  157 .  92  195 .  72  217 .  54  234 .  59  256 .  46 
I  Cumulat ive  va lues  for  the  average  o f  
t imes  c f  app l i ca t ion .  
- 1 = Saaple from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
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Table A»147. Yields of K (ppm) in six successive 
harvests of ryegrass on Ostrander soil.» 
[ ep thz  K Harves t s  
added  
ppm 1 2  3 4 5  6  
1  0  54  . 90  87 .  01  96 .  16  102 .  94  110 .  60  119 .  37  
1  50  94  . 61  140 .  9 9  153 .  18  160 .  47  165 .  05  170 .  00  
1  IOC 1C9  . 54  158 .  84  184 .  02  191 .  94  197 .  81  206 .  12  
1  150  136  . 83  209 .  10  225 .  87  235 .  10  241 .  01  247 .  83  
1  200  159  , 13  24  1 .  25  26  i .  15  275 .  03  282 .  49  289 .  46  
2  0  26  . 21  42 .  32  54 .  51  59 .  93  62 .  50  69 .  43  
2  50  49  . 62  73 .  11  87 .  87  95 .  57  99 .  02  103 .  40  
2  100  66  . 69  103 .  67  12  5 .  27  134 .  81  139 .  81  148 .  61  
2  150  85  . 85  130 .  85  160 .  11  171 .  10  176 ,  36  183 .  40  
2  200  105  . 09  163 .  48  188 .  22  20  1 .  71  210 .  52  219 .  28  
»  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
2  1  = Sample f r o m  n  -  1 5  c m .  
2 = Sample from 3 0  -  4 5  cm. 
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Table A.148. Yields of K (ppm) in six successive 
harvests of ryegrass on Webster-13 soil. i 
Depths  K Harves t s  
added  
ppm 1 2  3 4 5  6  
1  0  86  0
0 1 44 .  16  168 ,  01  179  = 47  187  = 13  195  = 50  
1  50  104  . 65  179 .  81  213 .  69  228 .  33  237 .  54  250 .  30  
1  100  131  .3'4 223 .  26  257 .  85  272 .  40  280 .  52  291 .  65  
1  150  14?  . 24  243 .  57  282 .  98  301 .  94  311 .  66  326 .  58  
1  200  159  , 86  249 ,  45  292  = 22  309 .  27  318  = 38  327  = 62  
2  0  30  . 33  51 .  19  61 .  76  68 .  59  71 .  65  75 .  83  
2  50  42  . 91  69 .  53  HO.  75  87 .  67  93 .  45  100 .  20  
2  100  55  . 77  91 .  C4  1  11 .  72  123 .  65  131 .  11  139 .  24  
2  150  62  . 87  103 .  11  121 .  43  134 .  32  141 .  39  149 .  69  
2  200  71  . 03  122 .  67  153 .  7  3  170 .  24  161 .  38  196 .  95  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  c f  app l i ca t ion ,  
2 1 = Sample from 0 - 15 cm= 
2 - Sample from 30 - 45 cm. 
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Table A.149. Yields of K (ppm) in six successive 
harvests of ryegrass on Canisteo soil.i 
Depth?  K Harves t s  
added  
ppm 1  
0  64 .23  92 .86  104 ,37  109 .42  111 .93  113 .7b  
50  79 .13  117 .10  132 .62  139 .92  144 .31  149 .71  
100  106 .46  151 .70  169 .28  177 .12  182 .45  187 .78  
150  125 .35  191 .75  214 .77  224 .95  230 .20  235 .42  
200  154 .81  227 .20  251 .34  262 .22  268 .54  274 .21  
0  32=57  49 .65  5S . 8 4  6 4 . 0 8  6 7 . 04  71 .9  3  
2  50  55 .35  81 ,82  93 .74  99 .91  104 .52  108 .42  
2  100  71 .55  110 .03  126 .49  133 .86  136 .51  141 .67  
2  150  89 .57  134 ,29  153 ,39  163 .24  168 .07  173 .65  
2  200  101 .07  153 .07  184*04  199 .44  207=44  216 .63  
*  Cumulat ive  va lues  for  the  average  o f  
t imes  o f  app l i ca t ion .  
2 1 = Sample from 0-15 cm. 
2 = Sample from 30 - 45 ca. 
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Table A,150. Yields of K (ppm) in six successive 
harvests of ryegrass on Webster-14 soil.^ 
Depth?  K Harves t s  
added  
ppm 1  2  3  4  5  6  
1  0  89  m l  1  14  2 .  c3  164 .  30  17  3 .  99  18  5 .  60  197 .  16  
1  5C 132  . 36  201 .  73  219 .  50  233 .  51  247 .  27  259 .  51  
1  100  148  . 25  222 .  88  244 .  78  260 .  29  272 .  86  285 .  53  
1  150  175  . 25  260 .  38  283 .  41  300 .  61  3  13 .  79  328 .  25  
1  200  190  . 80  27  5 .  03  3  1  7 .  00  336 .  07  348 .  42  364 .  16  
2  0  23  = 89  45 .  29  54 .  10  59 .  75  63 .  77  67 .  09  
2  50  43  . 97  79 .  87  93 .  45  99 .  45  103 .  33  106 .  91  
2  100  72  . 65  l i e .  58  126 .  12  133 .  45  137 .  92  143 .  41  
2  150  89  . 54  14  3 .  88  166 .  63  177 .  23  184 .  38  191 .  23  
2  200  109  . 19  168 .  57  198 .  48  213 .  41  222 .  08  230 .  81  
1  Cumulat ive  va lues  for  the  average  o f  
t imes  c f  app l i ca t ion .  
2 1 = Sample from 0 - 15 cm. 
2 = Sample from 30 - 45 cm. 
f 
